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GUIDE OVERVIEW

What yacht heating systems are designed to
do
Marine heating maintains habitable temperatures, limits condensation and may protect tanks, pipework,
batteries or equipment during cold-weather operation and lay-up.

SCOPE
This guide covers common diesel-fired air and hydronic heaters, electric heaters, reverse-cycle heat
pumps and engine-waste-heat arrangements. Actual fuel, exhaust, electrical, pressure and fire-safety
requirements depend on the installed equipment and vessel.

By the end of this guide, you should be able to:
● Trace energy from fuel, electricity or engine coolant to the cabins or equipment being heated.
● Identify heaters, boilers, pumps, expansion vessels, valves, ducts, fan coils, radiators and controls.
● Recognise poor combustion, exhaust leakage, low circulation, airlocks, overheating and freeze risk.
● Understand the consequences of shared fuel, electrical, control and distribution dependencies.
● Ask better questions during purchase, survey, winterisation, maintenance and offshore preparation.

CORE PRINCIPLE The system must create heat safely, move it reliably and stop or isolate correctly when fuel, airflow,
circulation, temperature or electrical conditions become unsafe.

Safety
Combustion heaters can create fire, hot-surface, exhaust-gas and carbon-monoxide hazards. Hydronic systems may contain hot
pressurised fluid, while electric heaters draw significant current. Do not bypass overheat, flame-failure, airflow or exhaust
protections.
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SYSTEM ARCHITECTURE

From the energy source to usable cabin
heat
Every heating arrangement combines an energy source, a heat-producing device, a distribution path,
emitters, controls and protective functions.

ENERGY SOURCE

Diesel, electricity,

engine coolant or heat pump

HEATER / BOILER

Converts energy into

hot air or fluid

DISTRIBUTION

Ducts, pumps, pipework

and zone valves

EMITTER

Radiator, fan coil, vent or

heated surface

CONTROL / SAFETY

Thermostat, airflow, flame,

pressure and overheat

Layer Purpose Owner focus

Energy supply Provides fuel, electrical power or engine heat. Know isolation, capacity, quality and what other systems
share the supply.

Combustion or heat source Creates hot air, hot water or refrigerant heat. Inspect service history, mounting, ventilation, exhaust and
protective trips.

Distribution Moves air or fluid to the required spaces. Check pumps, ducts, valves, insulation, leakage and
balancing.

Emitters Transfer heat into cabins or equipment spaces. Confirm airflow, clearances, accessibility and local shut-off.

Controls Match output to demand and sequence starts or stops. Understand thermostats, timers, priority modes and restart
behaviour.

Safety protection Stops unsafe combustion, overheating, low flow or electrical
fault.

Never normalise trips or defeat interlocks.

HEAT MUST BE

CONTROLLED AS WELL

AS PRODUCED

A heater that starts reliably but cannot circulate heat, regulate temperature or stop safely is not a
dependable system.
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MAIN COMPONENTS

What owners should be able to identify
The installation should be traceable from energy source to heater, circulation or ducting, emitters, exhaust,
expansion arrangements and control points.

HEAT SOURCE

Diesel burner, element,
heat pump or engine coil

FUEL / POWER

Tank, pump, breaker,
charger or coolant supply

CIRCULATION

Fluid pump, fan, duct or
zone valve

EMITTER / CONTROL

Radiator, fan coil,
thermostat and sensor

Owners should know what is common to every zone and what can be isolated locally.

Component or area Why it matters Owner focus

Diesel heater or boiler Creates heat through controlled combustion. Fuel, glow plug or igniter, burner, combustion air, casing
and service access.

Electric heater or element Converts AC or DC power directly into heat. Breaker, cable, thermostat, overheat cut-out and generator
or inverter load.

Circulation pump or fan Moves hot fluid or air to the spaces being heated. Power supply, bearings, flow, noise, speed and standby
arrangements.

Expansion and pressure equipment Allows fluid expansion and controls pressure. Expansion vessel charge, relief valve, fill point, gauge and
leakage.

Emitters and zone valves Transfer and regulate heat by cabin or equipment space. Airflow, valve movement, fan condition, trapped air and
clearances.

Exhaust and ventilation Removes combustion products and supplies burner air. Gas-tight routing, terminal position, insulation, drains and
CO detection.

ACCESS IS PART OF

RELIABILITY
A heater, pump or air vent hidden behind fixed joinery can turn a minor winter fault into a long period
without heat.



ABSOLUTE MARINE TECHNICAL GUIDES AMTG-036  |  UNDERSTANDING HEATING SYSTEMS

Educational guidance - not a substitute for combustion, fuel, exhaust, electrical or pressure-system servicing, manufacturer procedures, survey or vessel-specific professional advice. 5

SYSTEM ARRANGEMENTS

Diesel air, hydronic, electric and heat-pump
heating
Each arrangement creates different loads, dependencies and failure consequences. Some yachts combine
several methods to retain heat after one source is unavailable.

DIESEL AIR

Burner heats air distributed
through ducts

HYDRONIC

Boiler heats fluid serving
radiators or fan coils

ELECTRIC

Elements or portable units
use generator or shore power

HEAT PUMP / WASTE HEAT

Reverse-cycle or engine heat
reuses available energy

Redundancy is strongest when alternate heating methods do not share the same fuel, generator, pump or distribution fault.

Area What matters Owner focus

Diesel-fired air heater Compact and independent of chilled-water distribution. Duct balance, combustion air, exhaust, fuel dosing and fan
power.

Diesel hydronic boiler Can heat several cabins and domestic water through a hot-fluid
loop.

Circulation, expansion, antifreeze, valves and minimum
flow.

Electric resistance heating Simple at the point of use but electrically demanding. Generator or shore capacity, cable and breaker condition,
overheat protection.

Reverse-cycle air conditioning Efficient heating in suitable water and ambient conditions. Capacity falls in colder conditions; seawater flow and
defrost behaviour matter.

Engine-waste heat Uses main-engine coolant through an approved heat exchanger
or circuit.

Isolation, coolant compatibility, engine temperature and
heat availability when stopped.

Solid-fuel or specialist heater May provide independent heat but introduces unique fire, flue
and storage risks.

Builder or manufacturer installation, shielding, ventilation
and operating procedures.

DO NOT RELY ON A

MODE OUTSIDE ITS

DESIGN RANGE

A reverse-cycle system that heats well in mild water may provide much less output in colder conditions,
precisely when heat demand is highest.
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COMBUSTION, FUEL AND EXHAUST

Managing the highest-consequence parts of
the system
Diesel-fired heating depends on clean fuel, correct dosing, combustion air, reliable ignition and a gas-tight
exhaust. Poor combustion can create soot, repeated lockout and dangerous gases.

FUEL SUPPLY

Tank, filter, dosing pump
and shut-off

IGNITION / BURNER

Metered fuel and air create
stable combustion

HEAT EXCHANGER

Transfers heat without
mixing exhaust and cabin air

EXHAUST / AIR

Discharges gases and draws
combustion air safely

Combustion air, exhaust and heated cabin air are separate paths and should remain physically sound.

Area What matters Owner focus

Fuel pickup and filter Restrictions or air ingress cause poor start, flame loss or lean
operation.

Use correct fuel grade, clean filter, secure connections and
suitable tank pickup.

Dosing pump Meters fuel at a controlled pulse rate. Mounting angle or location, sound change, wiring and
approved replacement.

Igniter or glow element Starts combustion and may support flame stabilisation. Cranking voltage, deposits and service interval.

Burner and combustion chamber Mix fuel and air and contain the flame. Soot, coking, repeated short cycles and overdue
decarbonising.

Heat exchanger Separates combustion gases from heated air or fluid. Cracks, corrosion, overheating and service-life
requirements.

Exhaust and combustion-air route Controls gases, temperature, condensation and intake quality. Gas-tight joints, drainage, terminal separation and no
blockage.

CARBON MONOXIDE

DESERVES

INDEPENDENT

DETECTION

A heater controller cannot confirm that every exhaust joint and heat-exchanger surface remains gas-tight.
Suitable CO alarms provide a separate warning layer.
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HYDRONIC DISTRIBUTION

Pumps, expansion, air removal and freeze
protection
A hydronic system needs continuous circulation through the boiler and emitters. Low flow, trapped air,
inadequate expansion or incorrect fluid can cause overheating, poor output and freeze damage.

BOILER OUTLET

Hot fluid leaves the
heat source

CIRCULATION PUMP

Maintains flow through
the loop

ZONES / EMITTERS

Valves distribute heat to
radiators or fan coils

RETURN / EXPANSION

Fluid returns and volume
change is controlled

A running pump does not prove water flow if the loop is airlocked, a valve is closed or the impeller is damaged.

Area What matters Owner focus

Circulation pump Maintains minimum flow through boiler and zones. Current, temperature, noise, valve position, duty or standby
and actual flow.

Expansion vessel Absorbs fluid expansion as temperature rises. Pre-charge, diaphragm condition, isolation valve and
system pressure swing.

Relief valve and gauge Protect against excessive pressure and show operating
condition.

Discharge route, leakage, test or service status and credible
gauge.

Air vents and high points Remove trapped gas that blocks circulation or causes noise. Manual or automatic vents, leakage and inaccessible high
points.

Antifreeze and inhibitor Protects against freezing and internal corrosion. Correct type, concentration, compatibility and change
history.

Zone or balancing valves Direct and balance heat to different branches. Labels, actuator movement, bypass flow and minimum
boiler circulation.

ADDING WATER CAN

HIDE A LEAK
Repeatedly topping up a sealed hydronic loop introduces oxygen and may conceal a leak, failed expansion
vessel or relief-valve discharge.
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DEPENDENCIES AND RESILIENCE

What can remove heat across the yacht
Heating can share fuel, generator capacity, control power, circulation pumps, engine coolant or ventilation
with other systems. One common fault may remove every heat source.

SHARED FUEL

One pickup, filter or tank
feeds several heaters

SHARED POWER

Generator, inverter or DC
bus supports controls and fans

SHARED LOOP

One pump, leak or airlock
affects every zone

SHARED CONTROL

One thermostat network or
controller inhibits all heat

A portable electric heater is not independent if it relies on the same generator that powers the failed hydronic system.

Area What matters Owner focus

Fuel supply Heater may share contaminated fuel, shut-off or tank with
propulsion or generator systems.

Know dedicated pickup, filter and isolation.

Electrical supply Burners, pumps, fans and controls still need DC or AC power. Account for start current, low-voltage lockout and
emergency power.

Circulation loop One leak or failed pump can remove all hydronic zones. Branch isolation, standby pump and fluid reserve.

Ventilation and exhaust Blocked terminals or fire dampers can stop combustion heaters. Inspect after heavy weather, icing, soot or refit.

Control network One display, sensor, PLC or gateway can stop several heaters. Local/manual operation, backups and spare controller
support.

Cold-weather consequences Loss of heat can freeze domestic, fire or machinery services. Prioritise vulnerable compartments and drainage or
antifreeze plans.

HEATING CAN BECOME

DAMAGE CONTROL
In freezing conditions, maintaining machinery, tank and pipe temperatures may be more important than
achieving normal accommodation comfort.
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MONITORING AND NORMAL VALUES

Knowing whether combustion, circulation
and output are healthy
Useful evidence includes fuel-pump sound, heater current, exhaust appearance, loop pressure, supply and
return temperature, pump current and cabin warm-up time.

COMBUSTION

Start sequence, flame,
exhaust and lockouts

LOOP CONDITION

Pressure, fluid level,
flow and temperature

DISTRIBUTION

Pump, valves, ducts and
fan operation

SPACE RESPONSE

Cabin temperature, humidity
and warm-up trend

Record outside temperature and operating mode when comparing warm-up time or fuel and power demand.

Observation What it may indicate Owner response

Repeated start attempts or lockout Low voltage, fuel restriction, coking, igniter, airflow or
flame-sensor issue.

Do not reset repeatedly; inspect the safe owner checks and
seek service.

Heavy smoke or unusual exhaust smell Poor combustion, coking, incorrect fuel, restricted air or
exhaust.

Stop if unsafe and investigate before continued operation.

Loop pressure rises sharply when hot Failed or undersized expansion vessel, overfill or restriction. Protect the system and inspect relief discharge.

Boiler hot but cabins cold Low flow, airlock, closed valve, failed fan or poor balance. Check circulation and zone operation before increasing set
point.

Pump noisy or hot Air, cavitation, restriction, failing bearings or closed valves. Confirm loop pressure and flow; avoid prolonged dry or
dead-head running.

One zone overheats Stuck valve, misplaced sensor, control fault or excessive emitter
flow.

Isolate locally if designed and repair the control fault.

USE TRENDS, NOT A

SINGLE READING
A change in warm-up time, pump noise, pressure swing or exhaust appearance often gives earlier warning
than a formal alarm.



ABSOLUTE MARINE TECHNICAL GUIDES AMTG-036  |  UNDERSTANDING HEATING SYSTEMS

Educational guidance - not a substitute for combustion, fuel, exhaust, electrical or pressure-system servicing, manufacturer procedures, survey or vessel-specific professional advice. 10

FAILURE AWARENESS

Common weaknesses and warning signs
Heating faults often begin with short cycling, soot, pressure loss, occasional overheat trips, weak cabin
output, circulation noise or a thermostat that needs progressively higher settings.

NO IGNITION

Fuel, voltage, glow element
or control fault

POOR COMBUSTION

Air, fuel, exhaust or burner
condition degraded

LOW CIRCULATION

Pump, airlock, valve or
fluid problem

CONTROL / OUTPUT

Sensor, zone, fan or emitter
fault reduces heat

The heater may continue operating while creating soot, pressure stress or local overheating.

Failure or evidence Possible cause Why it matters

Heater fails to start Low voltage, empty or isolated fuel, air in line, igniter, control or
safety lockout.

No heat and possible repeated battery drain.

Heater starts then stops Flame loss, fuel restriction, exhaust blockage, overheating or
low circulation.

Repeated cycling accelerates coking and component wear.

Hydronic pressure falls Leak, relief discharge, expansion fault or air release. Corrosion, loss of flow and hidden water damage.

Overheat trip Low flow, closed valves, failed pump, airlock or fouled
exchanger.

Boiler damage or unsafe surface temperature if repeatedly
reset.

CO alarm or exhaust smell Leak, recirculation, blocked exhaust or heat-exchanger defect. Immediate life-safety concern requiring ventilation and
shutdown.

Cabin remains damp or cold Insufficient capacity, distribution fault, air leakage or poor
ventilation strategy.

Crew fatigue, condensation and material damage can
follow.

DO NOT NORMALISE

CARBON OR SOOT

EVIDENCE

Black deposits around an exhaust terminal, repeated smoke or unexplained CO alarm activation should be
treated as a defect, not a characteristic of diesel heat.
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FAILURE RESPONSE

Controlling heat, fuel, pressure and
cold-weather consequences
Priorities are to stop unsafe combustion or overheating, isolate fuel or electrical supply, prevent freeze
damage and retain limited heat for critical spaces if a safe alternative remains.

RECOGNISE

Smoke, CO alarm, leak,

overheat or lost heat

STOP / ISOLATE

Use normal shutdown, then

fuel or power isolation

PROTECT PEOPLE

Ventilate, avoid hot fluid

and monitor atmosphere

CONTROL DAMAGE

Contain leaks and protect

pipework from freezing

USE ALTERNATIVE

Prioritise safe independent

heat and seek support

Situation or stage Immediate thinking Avoid

CO alarm or exhaust entering cabin Stop the combustion heater, ventilate and account for
occupants.

Resetting the alarm or continuing use because the heater
appears normal.

Hydronic leak Stop heater and pump as appropriate, contain fluid and isolate
the branch.

Opening a hot pressurised system or repeatedly topping
up.

Overheat trip Allow controlled cooldown and confirm pump, valves and flow. Immediate repeated restart without finding the low-flow
cause.

Electrical heater overheats or smells Isolate the circuit and inspect for obstruction or connection
damage.

Using extension leads or higher-rated protection.

Heating lost in freezing weather Protect people and prioritise tanks, pumps, pipework and
machinery spaces.

Assuming domestic systems will survive indefinitely
without circulation or drainage.

Diesel heater fails offshore Use independent safe heat, reduce heat loss and manage crew
rest.

Improvised combustion heaters or unsafe cabin fuel
appliances.

USE NORMAL

COOLDOWN WHERE

SAFE

Many combustion heaters need a fan or pump run-on period. Cutting all power immediately can trap heat
and damage the unit unless emergency isolation is required.
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TESTING AND DEMONSTRATION

Testing heat generation, circulation and
zone performance
A useful test should start the system from cold, operate at realistic demand, serve remote zones and show
safe shutdown, circulation, pressure and exhaust behaviour.

COLD START

Record ambient, voltage,

pressure and fluid state

FULL OUTPUT

Run heater long enough to

stabilise combustion

CHECK ZONES

Open remote emitters and

observe flow or airflow

VERIFY SAFETIES

Alarms, overheat and shutdown

functions by approved method

COOLDOWN / RECORD

Observe run-on, pressure and

return to normal

Test What it demonstrates Limitations / owner focus

Cold-start test Shows voltage, fuel delivery, ignition and control sequence. A warm restart may hide weak ignition or battery problems.

Loaded heating run Shows stable combustion and sustained heat output. Run long enough to reveal soot, overheat or circulation
issues.

Remote-zone test Demonstrates pump, valve, duct or fan performance at the
furthest spaces.

Check several zones simultaneously where intended.

Duty or standby pump test Shows alternate circulation and valve arrangement. Confirm actual flow, not only motor operation.

Thermostat and limit test Shows normal cycling and protective stop by approved
procedure.

Do not bridge sensors or create unsafe overheating.

Shutdown and cooldown test Confirms fuel stop, fan or pump run-on and no unintended
restart.

Restore timers, valves and automatic modes afterwards.

TEST IN THE SEASON

THAT MATTERS
A brief summer demonstration may not reveal cold-start, maximum-demand, icing or heat-loss limitations
expected in winter cruising.
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MAINTENANCE STRATEGY

Keeping heat generation and distribution
dependable
Maintenance should preserve clean combustion, fuel quality, gas-tight exhaust, correct fluid, reliable pumps,
balanced zones, accurate sensors and freeze protection.

Area Good maintenance evidence Why it matters

Burner and ignition Service hours, decarbonising, glow element, flame sensor and
combustion check.

Supports reliable start and clean operation.

Fuel supply Filter, dosing pump, lines, pickup and shut-off secure and free from air
leaks.

Prevents lockout, poor combustion and fuel leakage.

Exhaust and air Joints, insulation, drains, terminal and intake clear and gas-tight. Controls CO, heat and recirculation risk.

Hydronic loop Fluid type and concentration, pressure, vents, expansion vessel and
pumps.

Prevents corrosion, freezing and low-flow damage.

Emitters and ducts Clean filters or outlets, bled radiators, working fans and zone valves. Maintains output and balance.

Controls and alarms Thermostats, CO alarms, overheat trips, timers and controller software
tested.

Supports safe operation and early warning.

Owner-level routine
● Run combustion heaters periodically at meaningful output rather than repeated short cycles.
● Inspect exhaust terminals and nearby surfaces for soot or heat damage.
● Check hydronic pressure cold and hot and investigate repeated topping-up.
● Test CO alarms and keep ventilation paths clear.
● Confirm antifreeze concentration before cold-weather cruising or lay-up.

WORK TO REFER Combustion analysis, burner overhaul, exhaust repair, pressurised-system work, mains electrical heating
circuits and safety-limit testing should be completed by competent specialists.
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BUYER AND SURVEY PERSPECTIVE

Assessing safety, capacity and cold-weather
suitability
A buyer should see the heating system start from cold, reach several zones, shut down correctly and show
credible exhaust, fuel, pressure and service records.

Area Questions or evidence

System type and capacity Can the installed arrangement support the intended climate, accommodation and technical spaces?

Combustion safety Are fuel, burner, exhaust, combustion air, heat shielding and CO detection in sound condition?

Hydronic condition Are fluid, pumps, expansion vessel, pressure, leaks and antifreeze history credible?

Distribution Do remote cabins and equipment spaces receive heat without excessive cycling or noise?

Electrical load Can generators, shore power or batteries support heaters, pumps and fans?

Redundancy What independent safe heat remains after failure of the main boiler, pump, generator or fuel supply?

Supportability Are service parts, fuel or fluid specifications, controllers and technicians available?

Evidence worth requesting
● Cold-start and loaded heating demonstration.
● Burner, exhaust and fuel-system service records.
● Hydronic fluid, pressure, leak and expansion-vessel history.
● CO-alarm, overheat and shutdown-test evidence.
● Cold-weather operating and winterisation procedure.

WARM CABINS DURING

A VIEWING PROVE

LITTLE

The yacht may have been preheated on shore power. A meaningful test should show the actual offshore
heat source, distribution and electrical or fuel demand.
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OFFSHORE READINESS

Questions before relying on heating
offshore
A ready system starts reliably, produces clean and controlled heat, circulates it to priority spaces and can be
isolated safely without creating carbon-monoxide, fire, pressure or freeze hazards.

Area Question to resolve

Primary source Which fuel, power or coolant source creates heat and what else depends on it?

Distribution Which pump, duct, valve or fan is common to every zone?

Combustion safety How are exhaust leakage, flame failure, overheat and CO detected?

Cold-weather resilience What remains if the main heater, generator or circulation pump fails?

Freeze protection Which pipework, tanks and machinery spaces require continuous heat or antifreeze?

Crew response Can more than one person shut down, isolate and change to an alternative safely?

Quick readiness check
Readiness statement

□ I can trace the fuel or power, heater, distribution, emitters, exhaust and controls.

□ The combustion heater starts cleanly from cold and completes a safe cooldown.

□ Hydronic pressure, circulation, expansion and antifreeze condition are understood.

□ Remote zones receive useful heat and local controls operate correctly.

□ There are no unresolved CO alarms, soot, exhaust smells, leaks, overheat trips or repeated lockouts.

□ An independent safe heating or freeze-protection plan exists for degraded operation.

□ CO alarms, shutdowns and overheat protections are functional.

□ Current diagrams, baseline readings, selected spares and specialist contacts are available.

KEY TAKEAWAY
Dependable yacht heating combines a safe energy source, clean combustion or sound electrical supply,
reliable distribution, accurate controls, proven protective trips and a realistic cold-weather contingency
plan.

Guidance to consult
Use current vessel fuel, exhaust, electrical and hydronic drawings and the installed heater, boiler, pump, thermostat and alarm manufacturers' instructions,
together with applicable flag-state, coding, insurer and service requirements.
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