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Agenda

▪ Basics of Absorption Cycle in Cooling & Heating

▪ Modern Absorption “New Normal” Technologies

▪ Applications of Absorption Technologies in District 
Systems

▪ Q&A



3 of 23

Introduction of Absorption Cycle

How 
Burning gas (Steam/Waste heat) 

produces cooling?

absorption chiller
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Introduction of Absorption Cycle

▪ Absorption Cycle for Heating

High Temp. Heat input:
•Steam (3~7 Bar)
•Exhaust  (>400 Deg. C)
•Hot water (>120 Deg. C)

•N.G./ Diesel /LPG

Low Temp. Heat input:
•Waste hot water from steam turbine condenser

(~ 40 Deg. C hot water)
•Waste hot water from dyeing factory

(~ 30 Deg. C hot water)
•Hot water from engine low temp jacket water

(~ 45 Deg. C hot water)

Heating  W. output:
•Provide heating water (<95 Deg. C)
•For Heating Net
•For industry process heating

absorption heat pump
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▪ Absorption Cycle
− Similarity: 

• Heat removal through refrigerant evaporation at low pressure side

• Heat rejection through refrigerant condensation at high pressure side

− Differences:

• VCC uses mechanical compressor to create pressure differences 
necessary to circulate the refrigerant

• Absorption cycle uses thermal energy source as the driving force with 
a generator and an absorber

Introduction of Absorption Cycle

vapor compression cycle absorption cycle
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Working Principle of Absorption Cycle

▪ Absorption Heat Pump
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Modern Absorption Technology – New Normal

▪ Corrosion and degradation of performance was an issue 
with absorbers in the past

▪ Old Absorption technology requires operators to 
periodically run a vacuum pump to insure operation and 
to maintain chilled water set point

▪ Oxygen is the source of corrosion inside an Absorber. If 
proper vacuum can be maintained for the absorbers life 
there is no opportunity to have corrosion form inside 
the Absorber.
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▪ Titanium Tube Material: Best Corrosion Resistant Metal 
for long life and low life cycle cost

Tube Materials

Solution Media 

Pure Copper Copper-Nickel Stainless Steel Titanium

Chlorine Resist corrosion 

under low 

temp& low 

concentration

Resist corrosion 

under low and 

medium 

temperature

Resist corrosion 

differs by types of 

stainless steel

No corrosion

salt water 

(speed)

1.2 m/s 3.6m/s 5-7m/s No limitation

Ammonia Serious 

corrosion

Corrosion No corrosion No corrosion

Polluted air & 

water

Corrosion Slight corrosion No corrosion No corrosion

Modern Absorption Technology – New Normal
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▪ Titanium Tube Material: Best Corrosion Resistant Metal 
for long life and low life cycle cost

Modern Absorption Technology – New Normal
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Applications of Absorption Heat Pump Technologies 

▪ Typical applications
− Recover the waste heat of steam turbine condenser, engine jacket water for district 

heating----power plants

− For preheating of makeup water to boiler----power plants, boilers

− Recover the process waste heat for district heating----all kinds of industrial processes

− Recycle the waste heat of boiler’s flue gas or other low temp. heat for district heating
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▪ Steam type absorption heat pump at South Korea IIsan & Bundang Power 
Plant

Applications of Absorption Heat Pump Technologies 



12 of 23

▪ Steam type absorption heat pump at Banwol ECO Park, South Korea

Applications of Absorption Heat Pump Technologies 
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▪ Steam type absorption heat pump at RIGAS Siltums, Latvia

Applications of Absorption Heat Pump Technologies 
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▪ Hot water type absorption heat pump at biomass Heating Plant, Grenaa, 
Denmark

▪ The project is designed by famous design company- COWI. It installs a 
combined cycle of wood chip biomass boiler and heat pump. Heat pump 
recover the low temp. flue gas waste heat from boilers, and provide heating 
to DH network.

Applications of Absorption Heat Pump Technologies 
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▪ Hot water type absorption heat pump at biomass Heating Plant, Grenaa, 
Denmark

Applications of Absorption Heat Pump Technologies 
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▪ Hot water type absorption heat pump at biomass Heating Plant, Grenaa, 
Denmark

Applications of Absorption Heat Pump Technologies 
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▪ Göteborg District Cooling System
− Göteborg Energi AB is the 4th largest energy company in Sweden and leads the field in 

western Sweden. They provide customers with energy services, district heating, cooling, 
natural gas and the electricity.

Applications of Absorption Technologies in District Cooling 



18 of 23

▪ Göteborg District Cooling System

Applications of Absorption Technologies in District Cooling 
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Applications of Absorption Technologies in District Cooling 

▪ Göteborg District Cooling System
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▪ Energy data for Göteborg district cooling system project

Applications of Absorption Technologies in District Cooling 
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▪ District cooling & heating
− Fundamental idea

− Energy Efficiency

− Steady supply

− Environmental friendly

− Simplicity and safety

Absorption Technologies in District Cooling & Heating
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THANK YOU!

Q&A
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