Heat pumps in the energy retrofit of buildings

Large commercial & community applications

“"Hotel & school at Saint Moritz lake”

Eric DELFORGE
Chair | industrial and commercial heat pumps WG
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Large commercial & community applications

Extraordinary field example with
Exceptional Challenges in many respects

Historical building = problematic refurbishment
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Large commercial & community applications

Extraordinary field example with
Exceptional Challenges in many respects

Historical building = problematic refurbishment
Large industrial equipment features

Natural refrigerants in rural area

Alternative financing model

Primary energy factor
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Heating and hot water demand

Hotel & local primary school
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Incineration plant

425 Mh/y oil
Direct
560 MWh/y electricity electrical heating
?

il fired boiler
5300 MWh/y oil

il fired boiler
1125 MWh/y oil
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Industrial ammonia 2 stage heat pump system
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Machine room location
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Machine room controled environment
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Energy flow diagram

Garbage Garbage incine-
425 MWh/a oil ration plant
PRI Gaseous waste
Garbage incine- ! LLocuperator

ration plant i‘

840 MWh/a oil Oil-fired boiler

M

3230 MWh/a
Seawater energy
St. Moritz

Oil-fired boiler
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Heat pump as hydro electricity bonus multiplier
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Heat pump as hydro electricity bonus multiplier

Fossil
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Merits of heat pump system vs. fossil fuel combustion heating.

Environment

Renewable thermal source : lake water
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Merits of heat pump system vs. fossil fuel combustion heating.

Environment

Renewable thermal source : lake water

Saves 400.000 liter of fosil fuel per year

CO2 reduction 1200T/y

Natural refrigerant Ammonia : GWP & ODP =0

Recovery lake natural temperature level

Financial :

Yearly saving : 232.000CHF on energy bill
ROI : < 2 years

Investment : life cycle : +25 years
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Merits of heat pump system vs. fossil fuel combustion heating.

Challenges overcome:

Refurbishment example

Large industrial equipment
Natural refrigerants in rural area
Alternative financing model

Extreme low primary energy factor
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Refurbishment example

Large industrial equipment
Natural refrigerants in rural area
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non conventional approach

larger applications spectrum

possible

ownership & exploitation to utility sector

fossil fuel phase out



Heat pumps in the energy retrofit of buildings
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