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Development of innovative, energy-efficient and environment-friendly 
concepts for heating and cooling production on-board

• Taking cruise ships and fishing vessels as good examples

• Both ships have a large energy demand for thermal systems onboard

• Two KSP-projects with the "same" aim:



Energy production onboard

• Power demand for propulsion and other needs  - e.g. HVAC & refrigeration: fossil fuel engines

• Heat demand – e.g., space heating, showers, galley: preferably by WHR from engine's exhaust gas and cooling water

• Oil-fired boiler is used when there is not enough waste heat: e.g., in port / battery operation

• Increasingly stricter regulations – emission cuts and zero-emission zones

• Development towards hybrid energy production onboard 
• Diesel /LNG engines + batteries and shore power
• Reduce emissions and enable periods of zero-emission operation

CO2
SOx, NOx, PM



Zero-emission operation – Cruise ship

Zero emission 
operation period

Challenge Consequence "Obvious" 
solution 

Challenge

In port - shore power No waste heat 
from engine

Oil-fired boiler operation
→ emissions Electric boiler

Limited shore power capacity

In fjords - battery Requires "too large" battery

Heat supply in 
ports, fjords

 Longer zero-emission periods
 Reduced energy usage

Unused waste heat 
from engines during 
normal operation 



Zero-emission operation - fishing vessel

• Apart from propulsion, refrigeration is often the primary energy consumer

• Utilize surplus cold from LNG fuel system: "LNG cold recovery":
• can reduce power usage for refrigeration 
• but only when LNG engines are running…

• ...unless it is stored!

Surplus cold from 
LNG fuel systems

Cold supply during 
battery operation /  
in port / at peak loads

 Longer zero-emission periods
 Reduced energy usage/ 
 increased refrigeration capacity

Cold 
storage
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