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STEAM



MULTIPLE
APPLICATIONS



STEAM BOILERS



STEAM BOILER

STEAM

WATER

• gas-fired boiler
• electrical heating

(>95%)
(~100%)



THE END



OTHER WAYS

USING
WASTE HEAT
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- High-temperature HP

- Gas-fired boiler

- Electrical heating

- Heat Pump

- Waste heat evaporation
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Example:

•Initial state: 25°C, 1 bar

•Final state: 133°C, 3 bar

=> 2620 kJ per kg of steam
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Example:

•Waste heat

⇒30-80 °C

Assumptions:
• Waste heat is infinite and free
• Heat source for heat pumps is 18°C if no waste heat
• Pinch point of 5K used in the heat exchangers
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STEAM BOILER

STEAM

WATER

2760 kJ
95 %
67 %
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• gas-fired boiler
• electrical heating
• high temperature HP



STEAM BOILER

STEAM

WATER

100% - 92%
95%  - 87%
67%  - 62%

30-80°C7
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• gas-fired boiler
• electrical heating
• high temperature HP



STEAM BOILER

STEAM

WATER

58% - 27% • high temperature HP

30-80°C
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STEAM

WATER

CURRENT HEAT PUMP

• heat pump (60°c)40% - 30%

30-60°C
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STEAM

WATER

NO HEAT PUMP

40% - 20%

30-80°C

Waste heat evaporation
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SUMMARY

7

8

9

10

12

11

14

15

13

17

18

16



CO2OC

Gas-fired boiler

Electrical heating

High-temperature HP

Heat Pump

Waste heat evaporation

*Using values for Germany

RESULTS

Energy

[g] [c€][kJ]

x xx

NO WASTE HEAT

2760

23312.3
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Unit per kg of steam:



CO2 CO2OC OC

Gas-fired boiler

Electrical heating

High-temperature HP

Heat Pump

Waste heat evaporation

*Using values for Germany

RESULTS

Energy Energy

[g] [g][c€] [c€][kJ] [kJ]Unit per kg of steam:

x xx

NO WASTE HEAT WASTE HEAT 55°C

2760

23312.3

2650

224 11.8
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THANK YOU

Contact:

Frédéric Bless

NTB Buchs, Switzerland
frederic.bless@ntb.ch
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EXAMPLE OF A 
PRATICAL CONCEPT



Additional slides



Conventional boiler

Low-pressure evaporation
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