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Understanding

Compressed-Air Systems

An owner's guide to compressors, receivers,

drying, regulation and stored-pressure safety

Compressed air is stored energy.
It can power horns, controls, tools or engine starting.
Reliability depends on clean dry air, sound receivers,

pressure protection and disciplined isolation.
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What compressed-air systems are designed
to do

A compressed-air system draws atmospheric air, compresses it, removes heat and moisture, stores it in a receiver
and distributes regulated pressure to horns, controls, tools, starting or specialist equipment.

This guide covers small and medium yacht compressed-air plants, including compressors, dryers, separators,
receivers, drains, relief valves, regulators, distribution and critical consumers.

By the end of this guide, you should be able to:

Trace the complete path from command or supply to the physical result.

Identify the principal components, controls, protection and monitoring.
Recognise common failure modes and early warning signs.

Understand hidden dependencies and safe degraded operation.

Ask better questions during purchase, survey, sea trial, refit and offshore preparation.

CORE PRINCIPLE

Stored pressure should be controlled, drained and isolated so that one leak, failed regulator or receiver defect
cannot create injury or remove critical control functions.

Safety

Compressed air can propel debris, inject material through skin and rupture unsuitable components. Receivers and lines remain
pressurised after power is isolated. Depressurise and verify zero pressure before work.

Educational guidance - follow manufacturer instructions and seek vessel-specific professional advice where appropriate.
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How the complete system produces its
intended effect

Understanding Compressed-Air Systems depend on a complete chain of command, control, power, physical
equipment, feedback and safe shutdown.

INTAKE TREATMENT RECEIVER / USERS
Filter and ambient Raises pressure and Cooling, separation and Stores and distributes
air temperature drying regulated air

Intake and filter Provide clean atmospheric air to the compressor. Keep clear of spray, exhaust and contamination.
Compressor and drive Raise pressure using electric or engine-driven power. Monitor oil, belts, valves, current and temperature.
Aftercooler and separator Cool compressed air and remove condensed water or oil. Drain regularly and inspect discharge quality.
Receiver and relief protection Store air and control pressure safely. Check corrosion, drains, gauge, relief and inspection status.
Distribution and regulators Deliver suitable pressure and cleanliness to users. Identify critical branches, isolation and pressure settings.
CORE PRINCIPLE The receiver stores energy even after the compressor stops. Isolation and controlled depressurisation are
essential.

Educational guidance - follow manufacturer instructions and seek vessel-specific professional advice where appropriate. 3
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What owners should be able to identify

The installation should be traceable from controls and power to working equipment, protective devices,
monitoring and manual isolation.

COMPRESSOR RECEIVER DISTRIBUTION
Pump, motor and Removes water and Stores pressurised Valves, regulators and
controls oil air users

Compressor and motor Generate flow and pressure. Service hours, oil, cooling, vibration and electrical
protection.

Pressure switch and unloader Start or stop the compressor and release trapped head pressure. Cut-in, cut-out and restart behaviour.

Aftercooler, separator and dryer Remove heat, water and contaminants. Drain operation, filters, dew point and service history.

Air receiver Stores energy and reduces cycling. Internal corrosion, mounts, drains and certification.

Relief valve and gauges Protect and indicate system pressure. Correct rating, visible discharge and credible gauge.

Regulators, valves and hoses Control pressure and route air to consumers. Compatibility, condition, labels and isolation.

Access, identification and service history are part of system reliability.

Educational guidance - follow manufacturer instructions and seek vessel-specific professional advice where appropriate. 4
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Utility, control, starting and specialist air
systems

Different arrangements trade simplicity, performance, redundancy, maintenance burden and failure consequence.

UTILITY AIR STARTING AIR BREATHING / SPECIAL
Horns, tools and Clean regulated air High-pressure engine Separate certified
general service for actuators starting applications

Utility air Supplies horns, tools and general services. Failure is inconvenient unless it shares critical equipment.
Control air Operates valves, dampers or automation. Requires cleaner, drier and more reliable supply.
Starting air Stores high-pressure energy for engine starting. Higher consequence and stricter receiver or valve

requirements.

Breathing air Requires dedicated certified filtration and testing. Never assume utility air is safe to breathe.
Dual-compressor plant Can provide duty or standby capacity. Check shared power, dryer, receiver and controls.
PRACTICAL

Breathing air is a separate certified application; ordinary utility or control air should never be assumed safe for
DISTINCTION respiration.

Educational guidance - follow manufacturer instructions and seek vessel-specific professional advice where appropriate. 5
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Building, storing and using pressure safely

Safe operation requires correct preparation, clear mode awareness, monitoring and a controlled return to standby
or safe state.

PREPARE DISTRIBUTE STOP / DRAIN
Drains, valves and Build pressure and Regulate and supply Unload, cool and
oil watch temperature users remove moisture

Pre-start Check oil, drains, valves, guards and receiver condition. Confirm downstream work is complete.

Pressure build Observe time, current, sound, temperature and leakage. Stop abnormal vibration or overheating.

Normal cycling Compressor should cut in and out predictably. Long run time often indicates leakage or lost capacity.
Air use Regulate pressure and protect critical consumers. Do not use unregulated air on low-pressure equipment.
Shutdown and drainage Unload and drain moisture through a safe route. Do not loosen fittings under pressure.

The operator should know what the system is doing physically, not only which mode is displayed.

Educational guidance - follow manufacturer instructions and seek vessel-specific professional advice where appropriate. 6
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What can remove apparently independent
capability

Apparently separate equipment can share power, structure, cooling, sensors, hydraulics, networks or one
vulnerable compartment.

SHARED POWER SHARED AIR QUALITY SHARED CONTROLS
One motor supply One leak drains Water or oil affects Pressure switch or
removes compressor all users controls PLC fault

Electrical supply Both compressors may share one breaker, starter or DC control bus. Trace emergency and manual options.

Common receiver A leak or open drain can empty every branch. Use isolation and non-return arrangements.

Dryer and separator One treatment failure contaminates all users. Protect control air with final filtration where designed.
Pressure switch or PLC One sensor or controller may operate the complete plant. Retain local pressure indication and manual control.
Critical consumers Horns, engine start and shutdown actuators may compete with tools. Prioritise and segregate demand.

COMMON-MODE RISK Follow the shared power, cooling, structural and control paths before describing equipment as independent.

Educational guidance - follow manufacturer instructions and seek vessel-specific professional advice where appropriate. 7
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Recognising normal condition and early
deterioration

Useful monitoring combines displayed values with sound, temperature, movement, leakage, vibration and actual

performance.
PRESSURE MOISTURE / OIL RUN TIME
Cut-in, cut-out and Compressor and Drain condition and Duty cycle and
decay discharge carryover leakage

Pressure builds slowly Leak, worn compressor, intake restriction or valve fault. Compare time from known starting pressure.
Frequent cycling Receiver too small, leak, failed non-return or pressure-switch issue. Locate leakage and inspect unloader.

High discharge temperature Low oil, poor cooling, high ratio, dirty intake or valve problem. Stop before lubricant or seal damage.

Water or oil downstream Separator, dryer, drain or compressor wear issue. Protect pneumatic controls and clean the system.
Pressure decays when stopped Leak, non-return valve or open consumer. Isolate branches to locate the loss.

TREND, DO NOT GUESS Trend comparable operating conditions rather than relying on a single reading.

Educational guidance - follow manufacturer instructions and seek vessel-specific professional advice where appropriate. 8
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Common weaknesses and warning signs

Most serious faults begin with small changes, intermittent alarms, unusual noise, heat, leakage or declining

performance.
NO PRESSURE WET AIR RECEIVER / LINE LEAK
Power, drive or Switch, unloader or Dryer or drain Corrosion, fitting or
valve fault relief problem failure hose defect

Compressor will not start Power, overload, pressure switch, unloader or motor fault. Stored reserve may be the only air available.
Compressor runs continuously Large leak, worn element, open drain or control fault. Overheating and power loss can follow.
Receiver corrosion or leakage Moisture, poor drainage or age. Pressure-vessel failure is a major safety hazard.
Relief valve lifts repeatedly Overpressure control, blocked discharge or wrong setting. Do not gag or cap the valve.

Control air becomes wet or oily Dryer or separator failure. Valves and instruments may stick or fail.

DO NOT NORMALISE
CHANGE A recurring alarm or unusual behaviour is evidence of a defect, not a normal characteristic.

Educational guidance - follow manufacturer instructions and seek vessel-specific professional advice where appropriate. 9
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Controlling leaks, overpressure and loss of
critical air

The first response should protect people and the wider yacht, stop further damage and move to a safe
reduced-capability plan.

ISOLATE PROTECT USERS USE ALTERNATIVE
Close branch or Use controlled drain or Preserve control or Portable or backup
receiver valves vent starting air compressor

Major air leak Keep clear, isolate branch and depressurise in a controlled way. Approach a whipping hose or damaged fitting.

Overpressure Stop compressor and isolate power; allow relief to function. Block the relief or adjust controls casually.

Loss of control air Preserve receiver pressure for essential actuators and use manual valve = Consume reserve on tools or horns unnecessarily.
operation.

Receiver suspected damaged Take out of service and depressurise. Hammer, weld or repair without pressure-vessel expertise.

Starting-air loss Use approved alternate start and investigate leaks. Repeatedly drain the remaining receiver on failed attempts.

PROTECT THE WIDER

YACHT Protect people from stored pressure before preserving pneumatic convenience.

Educational guidance - follow manufacturer instructions and seek vessel-specific professional advice where appropriate. 10
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Testing capacity, leakage, controls and relief
protection

A meaningful test should operate the system under representative load, verify protective functions and
demonstrate safe manual or degraded operation.

LEAK TEST RELIEF / DRAIN BACKUP
Pressure decay and Control and unloader Approved protection Second compressor or
soap solution checks manual supply

Pressure build and decay Shows compressor capacity and system leakage. Record receiver volume and starting pressure.

Cut-in, cut-out and unloader Shows control sequence and restart readiness. Do not alter settings without design data.

Drain function Shows condensate can be removed safely. Observe water, oil and unusual debris.

Relief-valve test Confirms protection by approved method. Requires competent procedure and correct test pressure.
Standby compressor test Shows independent start and capacity. Isolate the normal unit to reveal shared dependencies.

A no-load start or green status light does not demonstrate performance under real conditions.

Educational guidance - follow manufacturer instructions and seek vessel-specific professional advice where appropriate. 11
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Maintaining compressors, air quality and
pressure vessels

Maintenance should preserve the energy source, working machinery, structure, controls, sensors, protection and
correct fluid or electrical condition.

COMPRESSOR RECEIVERS DISTRIBUTION
Qil, belts and Filters, dryers and Inspection and Hoses, regulators and
valves drains certification valves

Compressor Maintain oil, intake filters, belts, valves, cooling and mounts. Preserves capacity and temperature control.
Dryer and separator Replace filters or desiccant and service automatic drains. Protects users from water and oil.
Receivers Drain, inspect, certify and protect from corrosion. Maintains stored-pressure safety.
Relief and control devices Test pressure switch, non-return, gauges and relief. Prevents overpressure and cycling faults.
Distribution Inspect hoses, fittings, regulators, supports and labels. Reduces leakage and hose failure.
WORK TO REEER High-energy, structural, pressure, lifting and safety-critical work should be completed by competent
specialists.

Educational guidance - follow manufacturer instructions and seek vessel-specific professional advice where appropriate. 12
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Keeping documentation, spares and
supportability current

Useful onboard records should show the current arrangement, normal values, service history, safe isolation,
selected spares and specialist support.

DIAGRAM BASELINE SPARES
Pressure levels and Receiver and relief Pressure, time and Filters, belts and
consumers inspection temperature seals

Air-system diagram Pressure levels, receivers, valves and consumers. Supports isolation and prioritisation.
Receiver certificates Inspection, test, relief setting and material data. Shows legal and physical condition.
Operating baseline Build time, duty cycle, temperature and pressure decay. Reveals declining capacity or leakage.
Air-quality records Dryer service, drains and contamination events. Protects control and specialist consumers.
Spares and tools Filters, belts, drain kits, regulator parts and safe gauges. Supports common recovery.

SUPPORTABILITY A spare part is useful only when its compatibility, tools, settings and installation procedure are understood.

Educational guidance - follow manufacturer instructions and seek vessel-specific professional advice where appropriate. 13
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Assessing receiver safety, air quality and
critical consumers

A buyer should see the system operate under representative conditions and understand structural, power,
control and support implications.

PURPOSE AIR QUALITY REDUNDANCY
Critical versus utility Receiver and relief Dryer, drains and Backup compressor and
consumers condition carryover reserve

Purpose and criticality Which consumers depend on compressed air? Separate utility inconvenience from safety-critical loss.
Receiver condition Are inspection, drainage and relief records current? Treat undocumented old receivers cautiously.

Loaded performance Does pressure build and hold with representative demand? Test both duty and standby units.

Air quality Are water and oil controlled for sensitive users? Inspect drains and downstream equipment.
Supportability Are compressor, dryer and regulator parts available? Check pressure ratings and specialist service.

An old receiver with no inspection history can be a larger liability than the compressor itself.

Educational guidance - follow manufacturer instructions and seek vessel-specific professional advice where appropriate. 14
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Questions before relying on compressed air
offshore

A ready system builds and holds pressure predictably, supplies clean dry air to critical consumers and can be
isolated and depressurised safely.

Area Question to resolve

Critical use Which horn, control, starting or safety functions depend on air?

Reserve How long does receiver pressure support essential users after compressor loss?
Air quality Which dryer, separator and drains protect sensitive equipment?

Pressure safety Are receiver inspection and relief-valve records current?

Redundancy What remains after one compressor, switch or receiver fault?

Crew response Can branches be isolated and depressurised safely?

Quick readiness check

I
Compressors, treatment, receivers, reliefs, regulators and consumers are identified.

Pressure build time, cut-in, cut-out and decay match a known baseline.

Automatic and manual drains remove moisture correctly.

No unresolved leak, overheating, oil carryover or relief-lifting defect remains.

Receiver and relief inspection records are current.

Critical consumers can be prioritised and isolated from utility demand.

Standby or alternate air supply has been demonstrated.

Oo0oooooao

Diagrams, selected spares and specialist contacts are available.

Dependable compressed air combines healthy compressors, dry clean air, sound inspected receivers, correct
pressure protection and disciplined isolation of critical users.

Guidance to consult

Use current vessel pneumatic and electrical drawings and the installed compressor, dryer, receiver, regulator and consumer manufacturers' instructions, together
with applicable pressure-vessel inspection and safety requirements.

Educational guidance - follow manufacturer instructions and seek vessel-specific professional advice where appropriate. 15
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