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The Governments ambition for H
the Danish energy future
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— Denmark fossil free in 2050

— Heating shall be supplied 100% from Renewable Energy in 2035
— No more oil fired boilers in 2030

— 35 pct. Renewable Energy in 2020 energy consumption

— 50 pct. wind in the Danish electrical consumption

— 2013 No installation of oil and gas fired boilers in new buildings

— 2016 No replacement of oil fired boilers in existing buildings in areas with gas or
district heating grid.

Households with HP as primary energy source 2010 — 2014
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Danish Energy supply a..
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Approximately 2 million households Zealand (Sjeelland)

- District heating app. 1,2 million

- Gas app. 0,4 million

- Oil app. 0,3 million

- Electricity and heat pumps 0,1 million

Heating sourcesin Denmark
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DAMISH

Demonstration project regarding
Gas Hybrid Heat Pumps TreStocicn

Partners:
= Danish Energy Agency

= Danish Technological Institute “““A

= Danish Gas Technology Centre DGC DGc

= Bosch © FQ?F,':'

= Viessmann Vi EE TA':' N_ atio

=  Weishaupt ~weishaupt-


http://www.bosch-climate.dk/
http://www.viessmann.dk/da.html
http://www.weishaupt.dk/

Demonstration project regarding
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Gas Hybrid Heat Pumps

Why GaS hybrid Heat Pumps ? Operation depending on outside temperature

Danish Gas production will decrease . Tr
Gas Grid Infrastructure from 1980’s +
0.4 Mio Households with gas boiler | |
Life time for gas boilers app. 15 years

! Condensing boiler
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“Known technology” for Installer/consumer
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Gas hybrids can phase out fossil
fuels, but are the consumers
motivated ?

_ _ Energy use pr. Year due to the energy labelling of 140 m2
[%] Renewable Energy for different heating sources  single family house (2010/2020) (2,5/1,8)
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Heating system

Gashybrid HP

HP add-on on existing

Gasboiler B/W HP A/W HP . .
(Complete new instal.) gasboiler

Energi input Naturgas Elec Elec Gas (40 %) | Elec (60 %) | Gas (40 %) | Elec (60 %)
Netto heating demand [kWh/year] 16.800 16.800 16.800 16.800 16.800
Innstallation costs m. m.
Unit and installation incl. VAT [€] 5.000 18.000 14.000 10.724 5.362
- labour costs (€] 2.750 5.400 2.100 3.351 1.005
Labour cost deduction [€] 900 1.300 700 1.100 300
Energy saving incentive (0,25 kr/kWh) |[€] - 400 400 200 200
Total instal. cost [€] 4,100 16.300 12.900 9.424 4.862
Depreciation [€/year] 186 815 645 471 243
Interest rate [%] 3,5% 3,5% 3,5% 3,5% 3,5%
Interest avg. Gross [€/year] 83 366 285 192 99
Interest avg. Net [€/year] 55 246 191 129 66
Life time, efficiency, energyprice etc.
Expected [year] 22 20 20 20 20
Efficiency of system [%] 102 330 300 102 350 102 350
Fuel cost [€/1], [€/m’] 1,2 1,2 1,2
Lower calorific value [kWh/I], [kWh/m?] 11 1 11
Energy price [€/kWh] 0,11 0,23 0,23 0,11 0,23 0,11 0,23
Electricity price (Auxilary energy) [€/kWh] 0,29 - - 0,29 - 0,29 -
Operation Costs
Gross Heating demand [kWh/ar] 16.471 5.091 5.600 6.588 2.880 6.588 2.880
Auxilary energy [kWh/ar] 75 - - 25 - 25 -
Fees (District heating) [€/ar] - - - - -
Energy Costs [€/ar] 1.788 1.146 1.261 714 649 714 649
Maintenance costs
Service and maintenance [€/ar] 300 300 200 300 300
Total annual costs [€/ar] 2.330 2.507 2.297 2.262 1.972
Index [-] 1,00 1,08 0,99 0,97 0,85




Types of gas hybrid heat pumps
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1: Electrical HP and gas boiler sold as a package solution
2: Electrical HP sold as a add-on to an existing gas boliler
3: Gas fired adsorption HP (Zeolite)

4: Gas fired absorption HP

Operation depending on outside temperature
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Field Measurements
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= 6 stk. Bosch Compress Hybrid 5000 AWS and 30 kwW Condens 5000
WT (Type 1)

= 1 pcs. Bosch Compress Hybrid 5000 AWS and 14 kW Europur gas
boiler (Type 1)

= 1 pcs. Reb2B Atlantic Alfea Hybrid Duo Gas 14 kW (Type 1)

= 1 pcs. Viessmann Vitocaldens 222-F (Type 1)

= 3 pcs. Weishaupt 25 kW A/W HP and 40 kW gas boiler(Type 2)

= 1 pcs. MHG Thermiair 16 kW and older oil boiler 20 kW (Type 2)

= 1 stk. Bosch 17 kW Compress 6000 AW and older oil boiler (Type 2)



Challenges
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= Slow start of the sale of hybrid heat pumps

= Few products on the Danish market

= EXxpensive products

= The technology is hard to explain for installers

= Needs expert knowledge and backup of installers
= Compability problems between products

= Decreasing oil and gas prices




District Heating Micro Booster HP
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Partners:

Danish Energy Agency
Grontmij as project leader ¥ Grontmij

Waste and Heating Aarhus as
host/supplier

AFFALDVARME AARHUS
knik o Miljo

Danfoss as supplier of LTVF-units M



Concept

« HP (micro booster) for hot tap Water

— Space Heating

volumeflowgy = 107,1 [Ih]

toH,cond,out =53 [C]
MoH cond = 0.01626 [ka/s]

o n =401C]

RRARNE

Low temperature district heating with 40°C outlet

P = 5 [bar]

ATc =25 K]
L fa = 0 K]

RS =R134a

Nis = 050 5
WVolume = 0,1186 [m™]

COP = 5,622

tom,out = 22 [C]

o evap out =

ATE=25K
2639(c) Myepum = 0,01626
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flowgp = 800 [Vh]
lap.out = 45 [C]
ATyex = B[K]
tap.in = 10[C]
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Benefits of Low temperature
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District Heating

Reduction of heat loss in the grid

Lower grid costs

Increased possibilities to use Renewable Energy
sources (sun, geothermal, excess heat)

Reduction of return temperature

Use of return heat from existing systems as source
to new District Heating areas.



Barriers
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= Micro booster LTDH unit is more expensive than normal

= The houses shall have low temp. heating system
(New build)

= Micro booster LTDH unit shall down



Design




. .
Field test — Geding S e
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25 (23+1+1) households — all participating

Second generation of the unit is designed, produced and implemented

Field test is running now — started Dec. 2014

Visitors from German MVV Energie Mannheim - show case
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