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Mission
Robur is dedicated to dynamic progression
in research, development and promotion of safe,
environmentally-friendly, and energy-efficient products,
through the commitment and caring
of its employees and partners

Vision
Robur turns THE LOVE FOR BEAUTY AND WELL-MADE THINGS
into innovative heating and cooling systems
that are especially designed and developed
to answer the specific needs of Man
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Efficiency and renewable energy utilisation
in gas absorption heat pumps

Energy Input Heating capacity based on
Gross Calorific Value / Net Caolorific Value
GAHP A LT
> Operation conditions AT - W 36
o g (Air temp. 7 °C - Outlet hot water tamp. 38 °C)
= W
< (s Equivalant to
L “ Total efficiency 150/ 32 790/39.4%
. ren. enargy
GAHP GS LT
% > Operation conditions BO - W 36
:,E (inlet cold water temp. 0 °C -
O w Outlet hot waoter tamp. 36 °C)
% E Totol efficiency 152/ Equivalant 1o
ran. anargy
GAHP WS
e - Oparation conditions W10 - W 35
?._UE {(Watar tamp. 10 °C - Water tamp. 35 "C)
LT T (0 circuito chiuso)
= E Total affciancy 1577 quivalent to
ren. anargy

GAHP (Gas Absorption Haat Pump): A (Air Source), GS (Ground Source), W3 (Woter Sourca)
LT {Low Temparatura)
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GAHP: a wide application range

Ground source
Gas Absorption Heat Pump

=

~ Nominal efficiency up to 170%
by means of heat recovery from external
environment (ground boreholes)
» Hydronic system for heating and indirect
production of Domestic Hot Water up to 70°C
~ Designed for application in:
- Residential
- Light Commercial

» Competing technologies:
electrical heat pumps [ E
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GAHP: a wide application range

Air-Water
Gas Absorption Heat Pump

» Nominal efficiency up to 165%

by means of heat recovery

from external environment

Hydronic system for heating

and indirect production of

domestic hot water up to 70°C

Designed for application in air handlers,
radiant and floor heating, commercial hot
water heating, multi-family Domestic Hot
Water

Competing technologies: E

electrical heat pumps

Robur, advanced heating and cooling technologies
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GAHP: a wide application range
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Reversible Air-Water
Gas Absorption Heat Pump [

~ Heating efficiency in excess of 144%
by means of heat recovery from the
environment

» Hydronic system for heating and cooling
(zoning, accurate comfort control, etc.).
One single equipment for heating and
cooling (= instead of “standard boiler plus
electrical chiller”)

~ Designed for applications in industrial and
light commercial

» Competing technologies: electrical heat
pumps
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GAHP: distinctive advantages vs. EHP and VRV

1. Efficiency on primary energy (natural gas) are 165%, that translated in efficiency on
secondary energy (electrical) correspond to a COP higher than 4.0 for the air-water units :
(considering a conversion coefficient on primary energy of 40% and higher than 4.5 B '
when such coefficient is equal to 36%; ground source units feature energy efficiency ‘3‘
even higher) :

2. Deliver DHW and are compatible with “retrofit applications” thanks to the output
temperature of 70 C

3. Doesn’t need back up system, thanks to excellent performance at low ambient
temperatures

4. All GAHP units feature the EnR label since they use renewable energy. Refrigerant with
no global warming impact.

5. Electrical load is 1/10 of what requested by a corresponding EHP

6. Easy installation thanks to the single phase power supply (while 30% of EHP requires 3
phase power supply already in the 10 to 20 kW range).

7. Defrosting cycle that does not affect the service continuity and therefore the comfort. The
GAHP technology allows reducing the defrosting cycles to approximately 30-40 events
per year in a typical central European application.

8. The Ground Source units require less than 50% of the drilling of the corresponding
ground source EHPs.

9. Gas Integrated Heating & Cooling device for the new building market

Robur, advanced heating and cooling technologies
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Efficiency and renewable energy

Energy input

Heating capacity

Based on Gross Calorific Value

ROBUR
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Renewable energy

ren

bwabl

o 32)17%
¢ energy

Renewable

Ll

=

= GAHP A LT

(V2] Operation conditions A7 - W35

&2 (Air temp. 7°C - Outlet hot water temp. 35°C)

< * : equivalent to 165 %
according to EN 12309

Ll

(O

5

3 GAHP GS LT

a Operation conditions BO - W 35

zZ (Inlet cold water temp. 0°C

8 Outlet hot water temp. 35°C)

o * : equivalent to 170 %

O according to EN 12309

.

g GAHP WS

o Operation conditions W10 - W35

2 (Water temp. 10°C - Water temp. 35°C)

Ll

.

; * . equivalent to 174 %

according to EN 12309

ialent
ewable enengy

to 34)2%

Total efficiency 1 57 *
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{ivalen
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F to 34,3%

)le endrgy

GAHP (Gas Absorption Heat Pump): A (Air-Water), GS (Ground Source), WS (Water Source): LT (Low Temperature)
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The perfect blend of the two most common heating technologies

mrb 41

Condensing boiler Air source EHP
ADVANTAGES ~ ~ ADVANTAGES
» Natural gas :.: » Use of air source energy, with
o DHW supply ~ efficiency over 100 % (Gross calorific
e Only 1/10 of electricity consumption value)
in comparison to electrical heat pumps  Cooling available
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GAHP PROMOTION: ideal solution for RETROFIT

DHW production

Outdoor air temperature [ °C]
S

6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72

Outlet hot temperature (to the system) [ °C]
N Brand A

% Brand B Robur GAHP A HT

Brand C

Data source: technical documentation of manufacturing companies
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Real saving in the toughest applications

FIGURE 3: COMPARING ASHP TRIAL RESULTS
We compare the Seasonal Performance Factors achieved in each trial.
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Source: Delta Energy & Environment — source data from Energy Saving Trust; Fraunhofer Institute ISE, Swiss Federal Office of
Energy



GAHP PROMOTION:

Delivery of dependable Renewable Energy

HOW MUCH: >10kW RES per m?

WHERE: no constraints c;\ 1n§tau§t1on area/site
7, {
WHEN: always available 24h x 365d




GAHP PROMOTION: pEEBEUME

Delivery of dependable Renewable Energy

Supply of Renewable Energy from GAHP does not depend on availability
of:

 Sun Irradiation (latitude, shadowing, etc.)
» Space for collecting surface

» Water for avoiding overheating
 Cleanness of collector

» Wind Speed




GAHP PROMOTION: pEEBEUME

Easy installation
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Quitness Air Source solution

« Instead of injecting 100% of energy input by
compressing the refrigerant in an highly
inefficient process, GAHPs introduce 2% of
total energy input by pumping refrigerant
The absence of the compressor is a
guarantee of low noise emission

« GAHPs avoid energy expensive conversion of
primary energy needed for EHPs. Therefore
GAHP can obtain outstanding values of
renewable energy use and reduction of
primary energy use with approximately half
of the air. Drastically reduced ventilation is a
guarantee low noise emission

Robur, advanced heating and cooling technologies
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To compete on the new building market

Environmentally friendly using natural gas
+ renewable energies

Increase in property value,
due to the increase in the
building energy performance rating

Overcome architectural
costraints

Robur, advanced heating and cooling technologies
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To exploit the retrofit and upgrade market

Significant cost and energy savings up to 40%

Payback time of lower than 4 years
Compliance with regulation for

restructuring existing buildings (DHW
production and minimum use of RES).

Robur, advanced heating and cooling technologies
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Additional ideas

Customer program:

a) Financial arrangements where the extra cost (compared to a
standard solution: boiler) is financed through the savings of the
first years on the gas bill.

b) Reference installation at Gas Utilities premises

c) Key accounts (repetitive customers)
of gas utilities

d) Incentive programs:

1. Renewable Heating Incentive
2. Fond chaleur
3. Conto energia
4. Etc.
e) Synergies with Biogas and EPBD 01 2 3 4 5 6 7 years

Robur, advanced heating and cooling technologies
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Partnerships to serve
the European demand of GAHP

Gasabsorptie

warmtepomp
Gas HP 35A
Gas HP 4o0W LOGATHERM
GWPL 35

I Stable performances at low
temperature

1 Energy efficiency up
to 165%

I Heating capacity
38.4 kW (A7W35)

Robur, advanced heating and cooling technologies
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Partnerships to serve the world
wide demand of GAHP

BDR Thermea - a strong distribution partner for light
commercial gas heat pumps on European markets

« Distribution and service by BDR Thermea brands in L A
France, Netherlands, Belgium, Germany, UK, Italy ~ DeDietrich {y

« Support for customers and utilities by strong sales
and after sales organisations _CEFITLI

e Proven track record of gas absorption heat pumps in
this markets in 2010 and 2011

« System solution with links to BDR Thermea boiler
ranges

e Control link to boiler ranges

« BDR Thermea delivers its customers an optimised
commercial solution

Robur, advanced heating and cooling technologies
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GAHP Residential Program:
a priority for the European Commission
a strategic opportunity for the Gas Industry

A Consortium of 15 Partners have been awarded under the
7° Frame Program a European Grant for the development
of an GAHP appliance specifically designed for residential
application.

The project is expected to be completed in 36 months with a
total budget of 10MEuro

Among member of the Consortium: BGas, BTT, Fraunhofer,
GdF-Suez, GRDF, GasTerra, Pininfarina,, Politecnico of
Milan, etc.

On Thursday 26° January there will be a kick off meeting in
Milan to present the project to the public.

Robur, advanced heating and cooling technologies
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