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Decarbonize Heating - securing high Energy Efficiency with
plate heat exchangers

Tommy Angback, Alfa Laval
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Decarbonize heating: Benefit low value heat sources using industrial heat
pumps

Why Industrial Heat Pumps?

Heat pumps makes it possible to use waste or natural low ;
temperature heat sources to supply heat at a higher more useful 80+
temperature while reducing energy and fossile fuel consumption.

useful

70+ heat

Typical heat sources are sea-water, ground-water or waste heat W
from industries, refrigeration plants or data centers and then the

higher output temperature could be used in:

50;_',
40+

. waste heat
Industries 30+
For various processes like dehumidification, distillation evaporation
processes, water heating and combined heating and cooling.

Temperature (°C)

20+

District heating 10+
To supply heating into networks for space and tap water heating. PSR RN N oY res e ra | b
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Pressure (bar)

Connected to heat space and/or tap water.
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Industrial Heat Pump: Recovering heat for district heating

A Example: Using low value excess heat from a Data centre cooling
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While being cooled, a
data centre serves as
low temperature ~20 °C
heat source for an

industrial ammonia
heat pump
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Selecting a future proof refrigerant: Ammonia is efficient with low GWP
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Natural refrigerant

GWP=0

ODP=0

High volumetric capacity

More effective and cheaper than synthetic
alternatives

Lowest total lifetime cost

Remember

Classified as B2L Refrigerant and in Fluid Group 1
for PED (toxic and moderately flammable), so
various local legal requirements must be met incl
machine-room ventilation but normally no ATEX
requirements

Copper and its alloys are not allowed as material




Heat Pump Impact — How semi welded plate
heat exchanger increases the COP
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Efficiency (COP) of the heat pump
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Flooded ammonia evaporator
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low value heat
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Valve Efficiency of the heat pump = COP
Coefficient of performance

COP = Heat Energy supplied (kW)
Electricity Power Consumed (kW)
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Flooded Ammonia Evaporator

A Semi Welded Plate heat exchangers enables high energy efficiency

Heat Exchanger
Outlet

T In general possible to obtain 2K closer
approach with semi welded plate heat
exchangers compared with other heat
exchanger technology at comparable
size and cost

— every K higher Tevap (evaporation
temperature) saves 3-6% of the heat
pump power consumption.

Heat Exchanger
Inlet
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Tevap

possible to raise
the evaporation
temperature
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Condenser position

A High temperature heat supply
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