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High-Pressure Water Mist vs. Low-Pressure Sprinkler Systems:
Firefighting Finesse
High-pressure water mist fire suppression systems offer a significant advantage over traditional low-pressure
sprinkler systems. Here's a breakdown of how they extinguish fires and why they're more effective:

High-Pressure Water Mist Systems:

These systems use finely atomized water droplets (around 50 microns in diameter) generated by high
pressure (typically exceeding 35 bar). This mist effectively extinguishes fires by targeting three key elements of
the fire triangle: fuel, heat, and oxygen.

● Heat Absorption: The large surface area of the tiny droplets maximizes heat absorption from the fire,
rapidly lowering the surrounding temperature and preventing the fire from spreading.

● Oxygen Displacement: The dense mist displaces oxygen in the vicinity of the flames, smothering the
fire and hindering its ability to sustain combustion.

● Fuel Cooling: The mist also cools down the burning fuel, preventing further vaporization and slowing
down the fire's growth.

Advantages over Low-Pressure Sprinkler Systems:

● Reduced Water Usage: High-pressure systems require significantly less water than low-pressure
sprinklers to achieve fire suppression. This minimizes water damage to property and valuables.

● Faster Fire Control: The smaller water droplets penetrate flames more effectively, leading to quicker
fire knockdown and reduced overall burning time.

● Improved Visibility: The fine mist doesn't significantly obstruct visibility during firefighting operations,
allowing crews to locate and extinguish hidden flames more efficiently.

● Environmentally Friendly: Lower water consumption makes high-pressure systems a more
environmentally friendly fire suppression solution.

In essence, high-pressure water mist systems offer a more precise and efficient way to extinguish fires
compared to traditional low-pressure sprinkler systems.

10 sept 2021

Both obscuration type and light scatter type smoke detectors are crucial components of fire alarm systems, but
they function in slightly different ways to detect smoke particles.
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1. Obscuration Type Smoke Detector:

● Function: This type of detector uses a light source (usually an LED) and a photoelectric sensor
positioned in a chamber. In normal conditions, the light source freely reaches the sensor.

● Smoke Detection:When smoke enters the chamber, it obscures the light beam partially or completely.
The photoelectric sensor detects this decrease in light intensity and triggers the alarm.

● Applications: Obscuration detectors are well-suited for detecting flaming fires that produce large,
dense smoke particles. They are commonly used in residential and commercial buildings.

2. Light Scatter Type Smoke Detector:

● Function: This type also utilizes a light source and a photoelectric sensor. However, unlike the
obscuration type, the sensor is positioned at an angle to the light source within a sealed chamber.

● Smoke Detection: In normal conditions, no light reaches the sensor in this configuration. When smoke
particles enter the chamber, they scatter the light beam, causing some light to reach the sensor. This
change in light detection triggers the alarm.

● Applications: Light scatter detectors are more sensitive to smaller smoke particles produced by
smoldering fires, where flames may not be readily visible. They are often used in areas with potential
electrical fires or slow-burning materials.

Here's a table summarizing the key differences:

Feature Obscuration Type Light Scatter Type

Light Source Yes Yes

Photoelectric Sensor Yes Yes

Smoke Detection Method Obscures light beam Scatters light beam

Ideal for Smoke Type Large, dense smoke
particles

Smaller smoke particles

Applications Residential, Commercial Electrical fires, Slow-burning
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Fixed Fire Suppression Systems on Vessels: Taming the Flames
(a) Three Common Fixed Fire Suppression Installations on Vessels:

1. Water Mist Systems: These systems use finely atomized water droplets to extinguish fires by
absorbing heat, displacing oxygen, and cooling fuels.

2. Carbon Dioxide (CO2) Flooding Systems: These systems flood enclosed spaces with CO2 gas,
displacing oxygen and smothering the fire.
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3. Foam Fire Suppression Systems: These systems discharge a foam blanket that extinguishes

flammable liquid fires by smothering the fuel and preventing vaporization.

(b) Fire Extinguishing Methods:

1. Water Mist Systems:

○ Heat Absorption: The large surface area of the tiny droplets maximizes heat absorption,
rapidly lowering the temperature and hindering fire spread.

○ Oxygen Displacement: The dense mist displaces oxygen in the vicinity of the flames,
smothering the fire.

○ Fuel Cooling: The mist also cools down the burning fuel, preventing further vaporization and
slowing down the fire's growth.

2. CO2 Flooding Systems:

○ Oxygen Depletion: CO2 displaces oxygen in the enclosed space, suffocating the fire. This
method is most effective in sealed compartments.

3. Foam Fire Suppression Systems:

○ Fuel Smothering: The foam blanket forms a barrier between the fuel and oxygen, preventing
further combustion. It also cools the fuel surface.

○ Sealing Effect: The foam can seal leaking flammable liquids, preventing them from spreading
the fire.

(c) Advantages and Disadvantages:

1. Water Mist Systems:

Advantage: Uses less water compared to traditional sprinklers, minimizing water damage. Disadvantage:
May not be effective in very large or high-temperature fires.

2. CO2 Flooding Systems:

Advantage: Fast-acting and effective in enclosed spaces. Disadvantage: CO2 displacement can be
hazardous to personnel in the flooded area. Evacuation is crucial before system activation.

3. Foam Fire Suppression Systems:

Advantage: Highly effective against flammable liquid fires and can be used on exposed surfaces.
Disadvantage: Foam concentrates can be more expensive and require proper training for application and
disposal.
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CO2 Flooding System Precautions and Re-entry on Vessels
(a) Precautions Before Releasing CO2 into Machinery Spaces:

● Personnel Evacuation: All personnel must be evacuated from the machinery space and surrounding
areas at risk of CO2 exposure.

● Ventilation Shutdown: All ventilation systems in the machinery space and potentially affected areas
must be shut down to prevent CO2 from spreading.

● Electrical Isolation: All electrical equipment in the machinery space should be isolated to prevent
sparking and potential reignition.

● Confirmation of Fire Extinguishment: Ensure the fire is extinguished before flooding the space with
CO2. Flooding an active fire can be hazardous.

● System Activation: Only activate the CO2 flooding system after all precautions are verified and
personnel are clear.

(b) Time Allowed Before Re-Entry:

Re-entry should not be considered until a safe oxygen level is confirmed within the machinery space.
This typically takes several hours, depending on the size of the space and ventilation capabilities.

(c) Precautions Before Re-Entry After CO2 Release:

● Oxygen Level Testing: Before re-entry, qualified personnel must use appropriate gas detectors to
verify safe oxygen levels (typically around 20.9% by volume).

● Ventilation Activation: Once safe oxygen levels are confirmed, activate ventilation systems to purge
the remaining CO2 from the space.

● Continuous Monitoring: During ventilation and re-entry, personnel should continuously monitor
oxygen levels and wear appropriate respiratory protection until the space is completely clear of CO2.

● Visual Inspection: A thorough visual inspection for remaining smoldering fire or hot spots is crucial
before declaring the space safe for normal operations.

Remember: CO2 displacement can be fatal. Following these safety measures is essential to prevent
personnel injury or loss of life during CO2 flooding system operation and subsequent re-entry into the
machinery space.
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(a) Standing Orders: Fire in Machinery Spaces
WARNING: Evacuate all non-essential personnel and activate the fire alarm immediately upon discovering a
fire.

1. Evacuation and Alarm:

● If safe to do so, sound the fire alarm and alert the bridge of the fire location.
● All non-essential personnel must evacuate the machinery space and surrounding areas at risk.

2. Fire Extinguisher Use (if safe):

● Only trained personnel familiar with portable fire extinguishers should attempt to extinguish small
fires.

● Identify the fire class (refer to section b below) and select the appropriate fire extinguisher.
● Do not attempt to fight large fires or fires that endanger your safety.

3. Isolation and Shutdown:

● If safe and accessible, isolate the burning machinery or electrical equipment from its power
source.

● Shut down any fuel or oil supply lines feeding the fire, if possible.

4. Firefighting and Ventilation:

● Do not open hatches or doors unless necessary to escape. This can provide an oxygen source to the
fire.

● If safe, activate the machinery space fixed fire suppression system (e.g., water mist or CO2 flooding)
as per operating instructions.

● Prepare for the arrival of the firefighting team by gathering information on the fire location, type, and
any potential hazards.

5. Muster Point:

● All evacuated personnel must assemble at the designated muster station and report to the muster
officer.

6. Re-entry:

● Re-entry into the machinery space is strictly prohibited until authorized by the Chief Engineer or
designated officer.

● Re-entry personnel must wear appropriate personal protective equipment (PPE) including breathing
apparatus.
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7. Incident Reporting:

● A detailed report of the fire incident, including cause (if known), actions taken, and any injuries, must be
submitted to the appropriate authorities.

(b) Portable Fire Extinguishers in Machinery Spaces:
Here are four common types of portable fire extinguishers found in machinery spaces and their suitable fire
classes:

1. Water Mist Extinguisher (Class A): Effective against ordinary combustible materials like wood, paper,
and textiles. Not suitable for flammable liquids or electrical fires.

2. Foam Extinguisher (Class B): Ideal for extinguishing flammable liquid fires such as gasoline, oil, and
diesel. Not suitable for electrical fires.

3. Carbon Dioxide (CO2) Extinguisher (Class B & C): Effective against flammable liquids and electrical
fires by displacing oxygen. Not suitable for ordinary combustibles. Caution: CO2 displacement can be
hazardous to personnel. Evacuate before use.

4. Dry Chemical Powder Extinguisher (Class A, B, & C): Versatile extinguisher for ordinary
combustibles, flammable liquids, and electrical fires. However, the powder residue can be messy and
requires cleanup.

19 feb 2021

(a) Standing Orders: Severe Flooding in Machinery Spaces
WARNING: Evacuate all non-essential personnel and activate the watertight door alarms and the general
emergency alarm immediately upon discovering severe flooding.

1. Evacuation and Alarm:

● If safe to do so, sound the general emergency alarm and alert the bridge of the flooding location and
severity.

● All non-essential personnel must evacuate the machinery space and surrounding areas at risk.

2. Watertight Doors:

● Close all watertight doors in the vicinity of the flooding to prevent water ingress into other
compartments.

3. Locating the Source:
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● If safe and possible, identify the source of the flooding and attempt to isolate it. This may involve

shutting off valves on leaking pipes or securing damaged equipment.

4. Fixed Firefighting Systems:

● If the flooding is accompanied by a fire, do not activate fixed fire suppression systems like CO2
flooding which could hinder access for repairs.

5. Bilge Pumps and Drainage Systems:

● Activate all bilge pumps and drainage systems in the affected machinery space to pump out
floodwater.

● Monitor bilge pump operation and report any malfunctions to the bridge.

6. Damage Control Team:

● Prepare for the arrival of the damage control team by gathering information on the extent of flooding,
location of the leak (if identified), and any operational hazards.

7. Muster Point:

● All evacuated personnel must assemble at the designated muster station and report to the muster
officer.

8. Re-entry:

● Re-entry into the machinery space is strictly prohibited until authorized by the Chief Engineer or
designated officer.

● Re-entry personnel must wear appropriate personal protective equipment (PPE) including waterproof
clothing and footwear.

9. Incident Reporting:

● A detailed report of the flooding incident, including cause (if known), actions taken, and any injuries,
must be submitted to the appropriate authorities.

(b) Positions of Four Main Watertight Bulkheads on a Typical
Vessel:

1. Collision Bulkhead: Located at a distance from the fore perpendicular (bow) of the vessel, this
bulkhead is the first barrier in case of a head-on collision.

2. Machinery Space Bulkhead: This bulkhead separates the machinery space (containing engines and
boilers) from the rest of the vessel, preventing potential flooding in the machinery space from spreading
to other compartments.

3. Aft Peak Bulkhead: This bulkhead is located at the vessel's stern (rear) and forms the boundary of the
aft peak tank, a compartment that can be ballasted with water to trim the vessel.

4. Bulkheads at Intervals: Additional transverse watertight bulkheads are positioned throughout the
vessel's length at specified intervals as determined by classification society regulations. These
bulkheads further subdivide the vessel into smaller compartments, enhancing overall
compartmentalization and damage control capabilities.



Full written solutions. Online tutoring and exam Prep www. SVEstudy.com
26 feb 2021

Show drafts
Draft 1

Transverse Watertight Bulkheads: Maintaining Vessel Integrity
(a) Importance of Transverse Watertight Bulkheads:

Transverse watertight bulkheads are crucial elements of a vessel's structure, ...

Draft 1

Transverse Watertight Bulkheads: Maintaining Vessel Integrity
(a) Importance of Transverse Watertight Bulkheads:

Transverse watertight bulkheads are crucial elements of a vessel's structure, offering several benefits:

1. Compartmentalization: They divide the vessel's interior into watertight compartments. If the hull
breaches in one compartment, water ingress is limited to that specific area, preventing catastrophic
flooding and potential sinking.

2. Maintaining Buoyancy: By isolating flooded compartments, watertight bulkheads help maintain
sufficient buoyancy in the remaining compartments, allowing the vessel to stay afloat.

3. Structural Strength: These bulkheads add transverse strength to the hull, helping the vessel resist
bending forces encountered during harsh weather conditions or rough seas.

4. Fire Containment: They can act as fire barriers, preventing the spread of fire from one compartment to
another, buying time for crew to extinguish the flames and minimize damage.

(b) Positions of Four Important Watertight Bulkheads:

The positions of the four most important watertight bulkheads on a typical vessel are:

1. Collision Bulkhead: Located at a distance from the fore perpendicular (bow) of the vessel, this
bulkhead is the first line of defense in case of a head-on collision.

2. Machinery Space Bulkhead: This bulkhead separates the machinery space (containing engines and
boilers) from the rest of the vessel, preventing potential fire or flooding in the machinery space from
spreading to other compartments.

3. Aft Peak Bulkhead: This bulkhead is located at the vessel's stern (rear) and forms the boundary of the
aft peak tank, a compartment that can be ballasted with water to trim the vessel.

4. Bulkheads at Intervals: Additional transverse watertight bulkheads are positioned throughout the
vessel's length at specified intervals determined by classification society regulations. These bulkheads
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further subdivide the vessel into smaller compartments, enhancing overall compartmentalization and
damage control capabilities.

(c) Stronger Foremost Continuous Bulkhead:

The foremost continuous bulkhead, also known as the collision bulkhead, is designed with a stronger
construction compared to other transverse bulkheads for two main reasons:

1. Head-on Collisions: The collision bulkhead is the first point of impact in the event of a head-on
collision. A stronger construction helps absorb the impact force, minimizing damage to the vessel's
interior and critical systems.

2. Restraining Cargo: The foremost part of a vessel often houses cargo holds. A stronger collision
bulkhead can better restrain cargo during heavy seas or sudden maneuvers, preventing cargo shifting
and potential damage to the hull structure.

Draft 2

Transverse Watertight Bulkheads: Ensuring Vessel Integrity
(a) Importance of Transverse Watertight Bulkheads:

Transverse watertight bulkheads are crucial elements of a ship's structure, safeg...

Draft 2

Transverse Watertight Bulkheads: Ensuring Vessel Integrity
(a) Importance of Transverse Watertight Bulkheads:

Transverse watertight bulkheads are crucial elements of a ship's structure, safeguarding it in various
scenarios. Here are four key reasons for their importance:

1. Compartmentalization: They divide the ship's interior into watertight compartments. If the hull
breaches in one compartment, water ingress is limited to that specific area, preventing catastrophic
flooding and potential sinking.

2. Maintaining Buoyancy: By isolating flooded compartments, watertight bulkheads help maintain
sufficient buoyancy in the remaining compartments, allowing the vessel to stay afloat.

3. Structural Strength: These bulkheads add transverse strength to the hull, helping the vessel resist
bending forces encountered during rough seas or harsh weather conditions.

4. Fire Containment: They can act as fire barriers, preventing the spread of fire from one compartment to
another, giving the crew time to extinguish the flames and minimize damage.

(b) Positions of Four Important Watertight Bulkheads:

The placement of watertight bulkheads is strategically important for damage control. Here are the positions of
the four most important ones:

1. Collision Bulkhead: Located at a distance from the fore perpendicular (bow) of the vessel, this
bulkhead is the first line of defense in a head-on collision.

2. Machinery Space Bulkhead: This bulkhead separates the machinery space (containing engines and
boilers) from the rest of the vessel. It prevents potential fire or flooding in the machinery space from
spreading to other compartments.

3. Aft Peak Bulkhead: This bulkhead is located at the vessel's stern (rear) and forms the boundary of the
aft peak tank. This compartment can be ballasted with water to trim the vessel.
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4. Bulkheads at Intervals: Additional transverse watertight bulkheads are positioned throughout the

vessel's length at specified intervals as determined by classification society regulations. These
bulkheads further subdivide the vessel into smaller compartments, enhancing overall
compartmentalization and damage control capabilities.

(c) Stronger Foremost Continuous Bulkhead:

The foremost continuous bulkhead, also known as the collision bulkhead, is designed with a more robust
construction compared to other transverse bulkheads for two main reasons:

1. Head-on Collisions: The collision bulkhead bears the brunt of the impact force in the event of a
head-on collision. A stronger construction helps absorb the impact, minimizing damage to the vessel's
interior and critical systems.

2. Restraining Cargo: The foremost part of a vessel often houses cargo holds. A stronger collision
bulkhead can better restrain cargo during heavy seas or sudden maneuvers, preventing cargo shifting
and potential damage to the hull structure.

Draft 3

Transverse Watertight Bulkheads: Guardians of Vessel Integrity
(a) Importance of Transverse Watertight Bulkheads:

Transverse watertight bulkheads are crucial components of a vessel's structur...

Draft 3

Transverse Watertight Bulkheads: Guardians of Vessel Integrity
(a) Importance of Transverse Watertight Bulkheads:

Transverse watertight bulkheads are crucial components of a vessel's structure, safeguarding it in several
ways:

1. Compartmentalization: They subdivide the vessel's interior into watertight compartments. If the hull
breaches in one compartment, water ingress is limited to that specific area, preventing catastrophic
flooding and potential sinking.

2. Maintaining Buoyancy: By isolating flooded compartments, these bulkheads help the remaining
compartments retain sufficient buoyancy, allowing the vessel to stay afloat.

3. Structural Strength: Transverse watertight bulkheads contribute transverse strength to the hull. This
enhances the vessel's ability to resist bending forces encountered during harsh weather conditions or
rough seas.

4. Fire Containment: They can act as fire barriers, preventing flames from spreading from one
compartment to another. This buys valuable time for crew to extinguish the fire and minimize damage.

(b) Positions of Four Main Watertight Bulkheads:

The four most important watertight bulkheads occupy strategic positions on the vessel:

1. Collision Bulkhead: Located at a distance from the fore perpendicular (bow) of the vessel, this
bulkhead is the first line of defense in a head-on collision.

2. Machinery Space Bulkhead: This bulkhead separates the machinery space (containing engines and
boilers) from the rest of the vessel. It prevents potential fire or flooding in the machinery space from
spreading to other compartments.



Full written solutions. Online tutoring and exam Prep www. SVEstudy.com
3. Aft Peak Bulkhead: Situated at the vessel's stern (rear), this bulkhead forms the boundary of the aft

peak tank. This compartment can be ballasted with water to adjust the vessel's trim.
4. Bulkheads at Intervals: Additional transverse watertight bulkheads are positioned throughout the

vessel's length at specified intervals determined by classification society regulations. These bulkheads
further subdivide the vessel into smaller compartments, enhancing overall compartmentalization and
damage control capabilities.

(c) Stronger Foremost Continuous Bulkhead:

The foremost continuous bulkhead, also known as the collision bulkhead, is designed with a more robust
construction compared to other transverse bulkheads for two main reasons:

1. Head-on Collisions: The collision bulkhead is the first point of impact in the event of a head-on
collision. A stronger construction helps absorb the impact force, minimizing damage to the vessel's
interior and critical systems.

2. Restraining Cargo: The foremost part of a vessel often houses cargo holds. A stronger collision
bulkhead can better restrain cargo during heavy seas or sudden maneuvers, preventing cargo shifting
and potential damage to the hull structure.

Transverse Watertight Bulkheads: Maintaining Vessel Integrity
(a) Importance of Transverse Watertight Bulkheads:

Transverse watertight bulkheads are crucial elements of a vessel's structure, offering several benefits:

1. Compartmentalization: They divide the vessel's interior into watertight compartments. If the hull
breaches in one compartment, water ingress is limited to that specific area, preventing catastrophic
flooding and potential sinking.

2. Maintaining Buoyancy: By isolating flooded compartments, watertight bulkheads help maintain
sufficient buoyancy in the remaining compartments, allowing the vessel to stay afloat.

3. Structural Strength: These bulkheads add transverse strength to the hull, helping the vessel resist
bending forces encountered during harsh weather conditions or rough seas.

4. Fire Containment: They can act as fire barriers, preventing the spread of fire from one compartment to
another, buying time for crew to extinguish the flames and minimize damage.

(b) Positions of Four Important Watertight Bulkheads:

The positions of the four most important watertight bulkheads on a typical vessel are:

1. Collision Bulkhead: Located at a distance from the fore perpendicular (bow) of the vessel, this
bulkhead is the first line of defense in case of a head-on collision.

2. Machinery Space Bulkhead: This bulkhead separates the machinery space (containing engines and
boilers) from the rest of the vessel, preventing potential fire or flooding in the machinery space from
spreading to other compartments.

3. Aft Peak Bulkhead: This bulkhead is located at the vessel's stern (rear) and forms the boundary of the
aft peak tank, a compartment that can be ballasted with water to trim the vessel.

4. Bulkheads at Intervals: Additional transverse watertight bulkheads are positioned throughout the
vessel's length at specified intervals determined by classification society regulations. These bulkheads
further subdivide the vessel into smaller compartments, enhancing overall compartmentalization and
damage control capabilities.

(c) Stronger Foremost Continuous Bulkhead:
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The foremost continuous bulkhead, also known as the collision bulkhead, is designed with a stronger
construction compared to other transverse bulkheads for two main reasons:

1. Head-on Collisions: The collision bulkhead is the first point of impact in the event of a head-on
collision. A stronger construction helps absorb the impact force, minimizing damage to the vessel's
interior and critical systems.

2. Restraining Cargo: The foremost part of a vessel often houses cargo holds. A stronger collision
bulkhead can better restrain cargo during heavy seas or sudden maneuvers, preventing cargo shifting
and potential damage to the hull structure.

3 nov 2020

Watertight Bulkheads: Safeguarding Vessel Integrity
(a) Importance of Watertight Bulkheads:

Watertight bulkheads are critical structural elements in a vessel, providing numerous benefits:

1. Compartmentalization: They divide the vessel's interior into separate watertight compartments. In
case of a hull breach, water ingress is limited to the specific breached compartment. This
compartmentalization prevents catastrophic flooding and potential sinking of the entire vessel.

2. Maintaining Buoyancy: By isolating flooded compartments, watertight bulkheads help maintain
sufficient buoyancy in the remaining compartments. This allows the vessel to stay afloat even with a
compromised section.

3. Structural Strength: These bulkheads significantly enhance the hull's transverse strength. They help
the vessel resist bending forces encountered during harsh weather conditions like storms or rough
seas.

4. Fire Containment: They act as fire barriers, preventing the spread of fire from one compartment to
another. This allows crew to isolate and extinguish the flames more effectively, minimizing damage to
other areas.

(b) Precautions to Avoid Accidents with Power-Operated Watertight Doors:

Power-operated watertight doors offer efficient closure, but require careful operation to prevent accidents. Here
are some essential precautions:

1. Training and Familiarization: All personnel authorized to operate power-operated watertight doors
must undergo comprehensive training. This training should cover proper operational procedures,
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emergency protocols, and potential hazards.

2. Clear Signage and Alarms: Doors should be clearly marked as "watertight" with visible signage.
Additionally, audible and visual alarms should activate prior to door closure to warn personnel in the
vicinity.

3. Visual Confirmation: Before closing the door, visually confirm that the doorway is clear of personnel,
equipment, or any obstructions that could be damaged during closure.

4. Local Control Override: Power-operated watertight doors should have a readily accessible local
control panel for manual override in case of electrical failure or malfunctions.

5. Emergency Procedures: Crew members should be familiar with emergency procedures for situations
where personnel are trapped between closing doors. This may involve designated override
mechanisms or emergency release protocols.

6. Maintenance and Testing: Regular maintenance and testing of power-operated watertight doors are
crucial. This ensures smooth operation and prevents potential malfunctions that could lead to
accidents.

By following these precautions, crew ensure the safe and effective operation of power-operated watertight
doors, upholding the vessel's overall integrity and crew safety.


