Marine Heat Exchangers

A Complete Guide to Types, Materials & Maintenance

A marine heat exchanger transfers heat between engine coolant, seawater, fresh water, or other process fluids
in marine systems. It cools diesel engines, generators, propulsion systems, lubricating oil, and hydraulic
systems while withstanding continuous operation, seawater corrosion, and pressure variations.

Core Functions

Engine Jacket Water Cooling — regulates main propulsion engine temperature
Lube Oil Cooling — maintains optimal viscosity in lubricating oils

Central Cooling Systems — protects internal piping from direct salt corrosion
Marine HVAC & Desalination — climate control and freshwater generation onboard

Comparison of Marine Heat Exchanger Types

Shell & Tube Plate & Frame Tube-in-Tube

Best for Main propulsion, high-pressure systems Compact engine rooms Refrigeration, auxiliary loops
Footprint Large Small / compact Smallest

Pressure tolerance Very high Moderate to high High

Maintenance access Easy mechanical cleaning Easy plate removal Harder to inspect

Typical material Titanium, Cu-Ni, steel Titanium, stainless steel Copper, Cu-Ni

Lifespan (titanium) 20-30 years 15-25 years 10-20 years

Why Titanium Is the Gold Standard

Complete Seawater Immunity — self-healing oxide layer prevents chloride pitting

Biofouling Resistance — smooth surface reduces marine organism adhesion

Lifecycle Economy — 20-30 year lifespan lowers total cost of ownership
Alternative options: copper-nickel (90/10) alloys for moderate service, and specialized stainless steel grades for
closed-loop freshwater circuits.

Common Engineering Challenges

Scaling and fouling Automated backflushing, CIP protocols, fluid velocity above 1.5 m/s

Thermal stress and vibration Proper baffle placement, adherence to TEMA manufacturing standards

Future Trends

Predictive Maintenance & loT — real-time fouling monitoring, condition-based servicing
Alternative Fuel Readiness — cooling architectures for LNG, methanol, ammonia hybrids
Compact High-Efficiency Designs — maximizing heat transfer while minimizing deadweight
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