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SURFACE SHIP HULL AND PROPELLER FOULING MANAGMENT 
 
Michael Walker, Sea Systems Group, UK Ministry of Defence 
Lt Cdr Ian Atkins, FLEET HQ, Royal Navy 
 
SUMMARY 
 
In recent years, Royal Navy ships have increasingly suffered from hull fouling.  This is due to a number of factors 
including the ban of TBT based anti-foulings, the move from three to 5-year docking cycles, and the shift in operations 
from following the Cold War from the North Atlantic to littoral theatres of operation in tropical waters such as the 
Arabian Gulf, where marine fouling is particularly prevalent.  
 
In order to improve fuel efficiency across the fleet in an environment of increasing fuel costs, and more intense hull 
fouling, a system has been introduced to monitor the propulsive efficiency of the ships in order to highlight hull fouling 
before it reaches a severe state.  This allows the hulls to receive a light in-water hull clean which will both remove the 
hull fouling, and re-activate the anti-fouling effectiveness of the paint. 
 
Finally, a view will be given in respect of the suitability of different anti-fouling paint systems for applications in the 
Royal Navy and Royal Fleet Auxiliary. 
 
 
1. INTRODUCTION 
 
A warship is required to deliver military effect in order to 
meet the stated aims of the government of the day.  This 
can take many forms from full scale war fighting 
operations to policing duties, embargo operations, anti 
slavery patrols, operational sea denial and operational sea 
control to name but a few.  All of these tasks require a 
unit to be deployed, sustained on operations and then 
recovered at some point in time.  It does not take too 
great an intellectual leap to work out that this needs to be 
done in the most cost effective manner possible as the 
nation is spending its taxpayers’ money to do this.  Hull 
and propeller fouling reduce the efficiency, and therefore, 
effectiveness of a unit with marked increases in fuel 
consumption and reductions in top speed.  Not that this is 
new, ships have employed various methods for centuries 
to minimise hull fouling.  However, the key has been to 
do this optimally. 
 
A programme titled “Optimising Fleet Fuel usage to 
Maximise Effectiveness” has been initiated across the 
RN and RFA, which targets a number of fields for 
improving fuel efficiency including reducing ship hotel 
load, optimising ship trim and displacement for reduced 
resistance, and improving the management of marine 
fouling.  This paper is limited to discussing the latter 
subject. 
 
The extent to which a hull fouls is dependent on two 
factors: 
• The marine environment surrounding the hull 
• The effectiveness of the paint system in preventing 

the attachment of marine fouling to the hull surface. 
 
The marine environment is not just dependant on 
location, but also water temperature, salinity, daylight 
hours, all of which may vary.  The ship’s speed and hull 
form shape will also influence the rate of fouling growth.  

All of these factors add together with the result that you 
will almost never find two ship’s hulls fouled in an 
identical manner. 
 
This makes quantification of the effects of fouling quite 
difficult in a visual respect, however, approximate 
relationships between fouling extents and their effect on 
resistance have been made, which are based on shaft 
power measurements taken from ships in service. 
 
2. HULL FOULING IN THE CONTEXT OF 

NAVAL OPERATIONS - ENVIRONMENT 
 
The extent to which a hull and/or propellers are 
susceptible to marine fouling are dictated by a number of 
primary factors.  Unfortunately, the majority of these 
factors conspire against naval vessels, and result in an 
increased susceptibility to marine fouling on naval 
vessels compared with their commercial counterparts. 
 
2.1 WATER TEMPERATURE 
Little fouling will form in water temperatures below 
13ºC.  Ships are particularly susceptible to fouling in 
water temperatures above 20ºC, which tend to be found 
between the latitudes of 30ºN and 30ºS.  The increase in 
operations in the Arabian Gulf region over the last 
decade has led to increasing demands on anti-fouling 
paints.  Interestingly, tubeworm that had accumulated in 
the Black sea on one destroyer leading to over 20% 
increase in shaft power at 13 knots had almost entirely 
died off, and lost its adhesion with the hull after a month 
alongside in Portsmouth harbour over the winter.  It was 
presumed this particular species could not survive in the 
winter water temperatures present in Portsmouth, but 
investigations are ongoing to assess whether any other 
influences had an effect. 
 



  
2.2 LIGHT INTENSITY 
Fouling organisms develop in areas where they can 
easily absorb daylight, as most rely on this to survive, or 
feed on plant organisms that rely on daylight to survive.   
Long daylight hours and increased strength of the sun 
will mean that fouling will grow most rapidly in summer 
and in the tropics.  Where water clarity is poor, fouling 
will only tend to appear at or near the waterline, as light 
intensity will reduce with increased depth from the 
surface.  In areas with high water clarity, fouling may 
develop over the full-immersed draught of the vessel.  
Hull surfaces facing the sun will be most vulnerable to 
fouling.  Thus, the tops of sonar domes and the top faces 
of stabilisers/bilge keels will be most likely to foul.  
Following these, the vertical sides of the vessel will be 
next most susceptible, then the turn of bilge, and finally 
the least likely being the flat of keel, and under the stern 
in way of the propellers. 
 
2.3 SHIP SPEED 
Most forms of fouling can only attach to a surface at ship 
speeds below 4 knots.  Thus, operations, as commonly 
undertaken by the RN and RFA, which involve loitering, 
continuous sprint and drift, or extended periods alongside 
will all encourage the formation of hull fouling.  Once 
attached, most fouling will hold fast to the hull for the 
full range of ship speeds. 
 
2.4 AGE OF PAINT COATING  
When paint coatings near the end of life there is a notable 
reduction in the secretion of anti-fouling chemicals and 
the ability to inhibit the growth of fouling is lost.  This 
typically occurs after three years of service for the paints 
applied to the vast majority of RN and RFA vessels, and 
five years for the more advanced self-polishing paints.  
The majority of RN platforms have now moved to 5/6 
year docking cycles, thus paints are being pushed right to 
the limits of their life and often beyond. 
 
2.5 PRESENCE OF OTHER FOULING 
The existence of slime on a hull will reduce the 
effectiveness of the anti fouling by providing a barrier 
between the anti-fouling paint and other forms of hull 
fouling.  Once there is a notable amount of fouling on the 
hull, there will be an ‘Oasis Effect’ [1] where secondary 
communities are attracted to and forage on, the weed and 
algae, which will lead to a dramatic increase in the rate 
of fouling accumulation on the hull. 
 
2.6 SALINITY 
Most forms of shell fouling cannot survive in fresh water, 
thus will not accumulate on the hull in these conditions.  
If already accumulated on the hull, barnacles cannot 
survive for more than a few days in fresh water; however, 
the calcareous shell will stay attached to the hull for 
months if not years after the death of the enclosed 
organism. 
 
 

 
3. HULL FOULING IN THE CONTEXT OF 

NAVAL OPERATIONS – EFFECT 
 
Most ships in the RN spend the majority of time at cruise 
speeds below 15 knots.  A typical operating profile for a 
typical frigate is shown in figure 1 (split into 1 knot 
increments). 
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Figure 1:  Typical operating profile for an RN Frigate 
 
Naval vessels are unique in that the hulls are designed for 
high speed, but they spend the majority of their time at 
significantly lower speeds.  Thus at cruise speeds, the 
wavemaking resistance plays a significantly smaller part 
than most commercial vessels.  Typically, resistance due 
to friction forms 75-85% of total resistance for the range 
of cruise speeds, as shown in figure 2, below. 
 

Percentage of Resistance Attributable to 
Skin Friction for a Typical Frigate
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Figure 2:  Percentage of Resistance attributable to Skin 
Friction for a Typical Frigate 
 
When the operating profile as figure 1 is overlaid with 
the fuel consumption figures, which take into account the 
influence of switching different prime movers in and out 
of the propulsion train, the profile of total fuel burn 
(excluding hotel load) against speed transforms into a 
completely different shape, as figure 3.  Now it becomes 
apparent that despite the fact that the majority of time is 
spent at speeds around 10 knots, due to the increases in 
fuel consumption with speed, the majority of fuel is 
consumed in the 17 to 22 knot region, with a second peak 
at the maximum speed. 
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Figure 3:  Proportion of fuel consumed (as a percentage 
of annual total) by speed increment for a typical frigate.  
The lower dotted line is a direct multiplication of the 
upper line with the distribution as figure 2, thus showing 
the proportion of fuel burned to overcome skin friction 
resistance. 
 
From figure 3, it can be found that 61% of annual fuel 
burn is attributable to skin friction for a typical RN 
frigate.  Due to the environmental effects as discussed in 
section 2, no two hulls will ever be subject to the same 
pattern of fouling, however, recent experience with 
fouled hulls has suggested that some approximate 
relationships can be made between fouling extent, and its 
associated resistance penalty in terms of increase in the 
friction coefficient, Cf. 
 

Fouling Extent by area of 
wetted hull 

Increase in 
Friction 

Coefficient 
(Cf) 

Increase in Fuel 
Consumption based 

on figure 3 

100% coverage of slime, 
occasional patches of weed 20% 12% 

As above, plus additional 
20% coverage of tubeworm 
less than 6mm in height 

30% 18% 

As above, plus additional 
20% coverage with 
barnacles less than 5mm in 
height 

40% 24% 

80% Coverage  with 
Barnacles less than 5mm in 
height 

100% 61% 

80% Coverage 10-15mm 
Barnacles 150% 92% 

Table 1 – Approximate relationships between fouling 
extent and resultant increase in Friction Coefficient 
 
 

4. A RECENT EXAMPLE OF SEVERE 
FOULING –  TYPE 22 FRIGATE 

 
4.1 BACKGROUND 
 
A Type 22 Frigate was anti-fouled with a paint system 
with a manufacturer’s stated life of 3 years in January 
2003.  Following 2½ years of operations, which included 
deployments to the Arabian Gulf, one to the 
Mediterranean, operations in UK waters, followed by 
another deployment to the Arabian Gulf, severe fouling 
was reported. 
 
Shaft power readings were recorded in September 2005, 
which indicated that the ship was experiencing a 51% 
increase in shaft power at 13 knots (equivalent to 115% 
increase in Cf).  Further shaft power readings were 
recorded exactly one month later in October, which 
indicated that this had increased to 76% (equivalent to 
160% increase in Cf).   
Some of this increase in shaft power will be attributable 
to increased roughness and fouling on the propeller.  It is 
generally found that propeller roughness and fouling 
reaches a plateau if the ship is in operation, as fouling 
will be limited to the hub, and a small proportion of the 
propeller blades in the close vicinity.  This is due to the 
high water turbulence preventing fouling on the outer 
portions of the propeller blades.  Estimations on the 
effects of propeller roughness and fouling indicate that 
this plateaux is in the region of 8-10% on shaft power at 
13 knots, and this would be equivalent to fouling growth 
and roughness accumulated on a propeller operating in 
the tropics that had not been cleaned for 18 months or 
more.  Typically, shaft power will increase by 6% over a 
year due to fouling growth and roughness accumulation 
on the propeller. 
 
4.2 HULL INSPECTION 
 
The hull of the Type 22 Frigate was inspected when in 
water, and the following fouling was found: 
 
Hull sides:  80% coverage with barnacles up to 30mm in 
height, with weed also present:  similar to figure 4 

 
Figure 4 – Fouling Equivalent to 80% coverage of 
barnacles interspersed with weed 
 



Hull bottom:  80% coverage with barnacles 10-15mm in 
height 

 
Figure 5 – Barnacle Fouling of 70-80%, note little weed 
present due to reduced light under the hull 
 
 
Sonar Dome: 100% coverage with weed growth: figure 6 

 
Figure 6 – Weed Fouling as can be found on upper faces 
of sonar domes 
 
 
Propeller Shafts:  70% Coverage with barnacle growth 

 
Figure 7 – Barnacle Fouling on a propeller shaft 
 
As can be seen, fouling type and extent varies over the 
hull, and was primarily driven by the ambient light levels.   
 

4.3 HULL CLEANING 
 
The hull was cleaned in water, which required twisted 
wire brushes to remove the fouling, due to its severe 
nature.  Following cleaning, the hull resistance led to 
shaft power returning to predicted clean hull levels. 
 

 
Figure 8 – Typical condition of the hull following 
cleaning 
 
Due to the requirement to have a highly abrasive clean in 
this instance, the anti-fouling was removed in places 
down to the epoxy anti-corrosive paint beneath.  This 
occurred primarily where barnacles had bedded 
significantly into the paint, and upon removal took a 
‘footprint’ of paint with them.  Were the fouling less 
developed, the barnacles would not have bedded into the 
paint to such an extent.  This would have meant that a 
lighter clean would have been sufficient, using plain wire 
or nylon brushes, which would have reduced the damage 
to the paint system.   
 
This emphasises the need to detect fouling at an early 
stage, and tackle it before it matures to a level that is 
difficult to remove.  This applies particularly to hard 
fouling such as barnacles. 
 
However, despite the very abrasive clean required to 
remove the fouling, there were no areas of bare steel 
exposed when the hull was inspected at the time of next 
docking.  This was assumed to be due to the epoxy anti-
corrosive being significantly harder than the anti-fouling 
paint.  An example of the condition of the hull following 
cleaning is shown in figure 8. 
 



4.4 FOULING RE-GROWTH FOLLOWING 
HULL CLEANING 

 
With commonly applied ablative paints, the biocide 
release process leaves a residue of salt leachate on the 
surface, which builds up over time, eventually forming a 
barrier between the biocide and the water, leading to the 
failure of the paint as an effective anti-fouling agent.  
The abrasive nature of in water cleaning has the effect of 
removing this layer, thereby re-activating the anti-fouling. 
 
It is commonly quoted by paint manufacturers that the 
hull cleaning process releases a cloud of spores into the 
water, which settle on the hull surface, and lead to 
fouling re-establishing at a faster rate.  However, this 
needs to be put into context: 
 
• The rate of fouling accumulation on a fouled hull 

will be far greater than on a newly cleaned hull, due 
to the ‘oasis effect’ as described in 2.5.   

• The abrasive nature of the hull clean will ‘re-
activate’ the anti fouling, which will lead to the 
majority of spores being killed before they have 
chance to mature into hull fouling.  Note:  cleaning 
in dock will not have the same effect, as a pressure 
hose will not abrade the paint surface in the same 
way. 

• If the clean did remove paint down to the anti-
corrosive, the rate of increase in shaft power over 
time will be significantly less for a cleaned hull with 
no effective anti-fouling, than for a fouled hull. 

• A cleaned hull will always foul faster than a newly 
painted hull, as the newly painted hull has higher 
levels of biocide in the paint, and the surface has not 
been seeded with spores. 

 
 
5. MONITORING SHIP PERFORMANCE 

FOR THE DETECTION OF FOULING  
 
By periodically monitoring shaft power under controlled 
conditions, it is possible to detect the influence of an 
accumulation of fouling on the propeller and/or hull of a 
ship.  The shaft power is measured using the shaft rpm 
and torque instrumentation already fitted across the fleet.  
By comparing the as-measured power with a known 
baseline, the increase in shaft power over the clean hull 
condition can be determined. 
 
The baseline is derived either by measuring the shaft 
power characteristics of a ship of the class upon leaving 
refit, or other occasion where it is known that the hull 
and propellers are both completely free of fouling, or by 
calculation based on model resistance and propulsion and 
first of Class speed trial data held for the vessel. 
 

By calculating the effect on fuel consumption as section 
2.6, the economic impact of the hull fouling can be 
assessed and appropriate remedial action taken. 
 
5.1 THE BUSINESS CASE FOR HULL 

CLEANING 
 
The metric that has been used on whether or not a hull 
qualifies for a hull clean is:  If the costs of the clean can 
be recouped within three months of operations, then the 
clean provides overall financial benefit, as it is assumed 
that all operations after three months are providing fuel 
savings.  The shaft power level that meets this criterion 
has been termed the shaft-power trigger value.   
 
Additionally, the hull clean provides further operational 
benefit in terms of higher top and cruise speeds. 
 
The process to determine shaft power triggers takes into 
account the cost of fuel, the resistance and fuel 
consumption characteristics of each class in both clean 
and fouled condition, and the Fleet programme (i.e. each 
ships predicted fuel consumption) for each ship over the 
next 12 months (see figure 8). 
 

Cost of Fuel
Ship Build Differences: 
Transom Flaps, Props, 

Disp, Trim, Engines

Output – Final Monthly Shaft Power 
Trigger Values tailored to each ship

Output – Monthly Shaft Power Trigger Values 
for each ship that recoups cost of clean within 

3 months against its planned programme

Individual Ship Planned
Programme - Days per 
month at 13 and 18kts 

Cost of Clean

Trigger Calculation Program for Ship Class 
(Aim to recoup cost of clean from fuel savings 

within 3 months against operational programme )

Post Process Triggers 
Limit Min Threshold to 18% 

Max Threshold to 30%

 
Figure 8- Calculation Process for Shaft Power Triggers 
 
The output from the trigger calculation process tends to 
vary between from 2 to 50%, with the lower end being 
dominated by ships with all gas turbine propulsion, and 
high utilisation rate, such as the Aircraft Carriers, Type 
22 frigates and Type 42 destroyers. 
 
Because 2% is within the bounds of experimental error, 
due to instrument inaccuracies, environmental influences 
and ship build differences, a minimum threshold is 
required.  In determining this threshold, practical 
considerations also need to be considered. 
 



5.2 PRACTICAL LIMITS TO BE IMPOSED 
WHEN DETERMINING SHAFT POWER 
TRIGGER VALUES 

 
Because the paint applied to RN warships has not been 
historically given a margin to allow for depletion arising 
from hull cleaning (typically assumed as 25-50 microns 
per clean), the process must not take place too frequently.  
An assumed lower threshold of 18% increase in shaft 
power at 13 knots has been applied, which coincides with 
the approximate initiation point for hard fouling.    
 
An upper limit was also applied appropriate to the point 
before mature shell growth has developed and a heavy 
clean is required.  This is estimated as 30% increase in 
shaft power at 13 knots.  In-service ships should be 
cleaned when they reach this stage, irrespective of their 
rates of utilisation.  To allow fouling to grow beyond this 
stage would lead to barnacles bedding into the paint 
surface.  This will damage the coating directly, and 
indirectly due to the cleaning force required to later 
remove the barnacle. 
 
The trigger values are published annually, based on fuel 
allocations for each individual ship, and provide a 
monthly value against which the ship is to check shaft 
power.  Typical trigger values by percent increase on 
shaft power at 13 knots are shown in table 2. 
 
 Month 1 2 3 4 5 6 7 
T23  Trigger % 18 18 18 18 18 18 18
T22  Trigger % 18 18 18 18 18 18 18
T42 Batch 2 Trigger % 30 24 18 18 18 18 18
T42 Batch 3 Trigger % 30 24 25 25 18 18 18
CVS Trigger % 18 18 18 18 18 18 18
Table 2 – Typical Trigger Values, by month 

Trigger values are calculated based on typical trim and 
displacement for each class, and for RFA ships are 
calculated for a range of draughts. 

5.3 MEASURING SHAFT POWER 
 
The shaft power is measured under the following 
constraints: 
• Wind speed less than 12 knots 
• Sea State 3 or less 
• Stabilisers set to zero incidence 
• Minimum rudder to be used 
• Ship to be at steady speed, no power adjustments to 

be made throughout the trial. 
• Water deep enough to reduce shallow water effects 

to less than 1% of resistance, as below. 
 
 
 
 

Ship Length Required water depth (speed <16 kts) 

0 – 90 m 20 m 

90 – 160 m 35 m 

160 m plus 43 m 
 
Ship speed is set to 13.0 knots by GPS, as fouling will 
often affect the performance for the ship’s log.  
Corrections are applied for tide, or reciprocal runs 
undertaken if required.  Shaft power and speed is 
recorded on five occasions at two-minute intervals, in 
order to provide a data set from which to take a steady 
state average.  
 
Every ship in the RN and RFA that is fitted with a torque 
meter is now required to undertake this task on a monthly 
basis.  Results are centrally compiled for the fleet via the 
fuel usage returns system. 
 
Where a ship has exceeded its trigger value, two further 
runs are undertaken at 8 and 18 knots, and the results 
returned along with the ship’s draught readings, 
environmental conditions and water depth.  These results 
are then analysed, and if they prove the ship has 
exceeded its trigger value, then a hull clean is considered, 
taking into account the operational implications of 
scheduling a hull clean, the condition of the hull, and the 
remaining service life of the coating.  
 
6. IN WATER HULL CLEANING 
 
A number of commercial companies offer an in-water 
hull cleaning service.  Most commonly, fouling is 
removed from the hull surface using a diver driven 
machine with motorised brushes.  This is an in-water 
operation, and it can be carried out in most locations at 
relatively low cost. 
 
6.1 THE HULL CLEANING PROCESS AND ITS 

EFFECTS 
The cleaning machines use suction to hold the machine 
against the hull, whilst multiple brushes clean the surface.  
The intensity of the cleaning can be controlled by 
varying brush height above the hull surface, and brush 
type.  Available brush types include: 
 
• Light polyester brushes – removal of light slime 

and weed 

• Medium Polyester brushes – removal of medium 
slime and weed 

• Stainless Steel Wire Brush – For removal of 
medium to heavy slime and weed, and infantile shell 
growth 

• Twisted wire brush – For removal of medium to 
heavy shell growth 

• Carriage Bolt Brush – For removal of very heavy 
shell growth 



As can be seen, the heavier the fouling, the more intense 
the cleaning method has to be, thus the higher the 
likelihood of damage to paint coatings from the cleaning 
process.  It is thus important to identify fouled ships 
before shell growth can mature, in order to preserve paint 
life. 
 
For light to medium slime and weed, this has been 
estimated to be 25-50 microns per clean.  For heavier 
fouling, this will be exceeded, though from experience it 
is unlikely that hull cleaning will damage the anti-
corrosive paint beneath due to the hard nature of epoxy. 
 
There are also additional benefits to hull cleaning in that 
the abrasive nature of the clean has the effect of 
reactivating the anti-fouling properties of the paint.  This 
is because with the types of paint used in the RN, the 
biocide release process leaves a residue of salt leachate 
on the surface, which builds up over time.  This 
eventually forms a barrier between the biocide and the 
water, leading to the failure of the paint as an effective 
anti-fouling agent.  The abrasive nature of in water 
cleaning has the effect of removing this layer, thereby re-
activating the anti-fouling. 
 
6.2 THE HULL CLEANING PROCESS - 

ENVIRONMENTAL CONSIDERATIONS 
 
The main environmental risks associated with 
underwater hull cleaning are attributable to accumulation 
of microscopic fragments of antifouling paint, containing 
copper and zinc, removed during the cleaning process, 
which settle on the seabed, and/or are dispersed in the 
water.  Biological effects of copper and zinc are noted in 
several citations.  For example, an EPA Technical 
Support Document (TSD) for Newport Bay, California 
points out that copper and zinc can bio-accumulate and 
are toxic to lower aquatic organisms (e.g. phytoplankton).  
Hull cleaning is considered such a risk that it is banned in 
a number of locations, including: 
 
• Australia 
• New Zealand 
• The Netherlands 
• Dubai  
• Riga (Latvia) 
• California (no other US states currently affected) 
• Seychelles 
 
It is likely that additional locations will be added to the 
above list in time, particularly if frequent cleaning occurs 
in a location resulting in high concentrations of copper 
accumulating in the water or on the seabed. 
 
Thus, it is the opinion of the MoD fouling working group 
that hull cleaning can only be considered as a short-term 
solution to the legacy issue of ships being coated with 
paint systems that are unable to provide adequate 
protection from marine fouling.  The longer-term 
solution is to move to improved paint schemes, which 

not only offer 5 years or more of effective service 
without the need for hull cleaning, but can also offer 
other benefits, both environmental and economic. 
 
 
6. ANTI-FOULING PAINT OPTIONS 
 
Due to the majority of RN ships now operating on a five–
year docking cycle, the ‘traditional paints’, marketed 
under various titles such as ablative / eroding / controlled 
depletion / polishing paints have a very poor track record 
in providing effective protection to five years without 
hull cleaning.  Hull cleaning is undesirable due to its 
impact both in terms of the interruption to operations, 
and the potential effect on the environment. 
 
There are therefore two types of paint that will provide 
adequate protection over five years against the 
operational profile of RN and RFA ships: 
 

• Second Generation Self-Polishing Paints 
• Foul Release Type paints 
 

The rate of biocide release of ‘traditional’ paints reduces 
rapidly over time, eventually (typically after 3 years) 
becoming ineffective due to the biocide release being 
prevented by the salt leachate residue building on the 
surface.  Second generation self polishing paints do not 
generate the layer of salt leachate on the surface, and 
result in a near constant level of biocide release over 5 
years, thus avoiding the rapid decline in performance in 
years 4 and 5 as seen with traditional paints.  This makes 
them suitable for use on RN and RFA ships with 5 year 
docking cycles. 
 
Foul release paint can offer at least five years service, 
and possibly 7-10 years service with a touch-up at the 5 
year point.  They do not contain copper as a biocide, but 
rely on an ultra smooth surface, which prevents fouling 
from attaching itself to the hull.  At speeds between 10 
and 15 knots (depending on paint type), any fouling that 
has accumulated whilst the ship was stationary is washed 
off.  Not only does this paint system offer a long life, and 
a performance proven in the severe fouling environments 
of the Caribbean and the Arabian Gulf, but also due to its 
low surface roughness, there are additional fuel savings 
due to the ship’s hull having a lower coefficient of 
friction.  Foul Release type paints have been variously 
claimed by paint manufacturers to reduce hull resistance 
by approximately 4 to 6%.  These figures will soon be 
verified for naval vessels following trials on two RN 
frigates.  
  
 



5. CONCLUSIONS 
 
The shaft power trigger system has proven to be an 
effective tool for monitoring the in service condition of 
ships hulls, and providing advance warning of fouling 
growing on the hulls.  Hull cleaning has been 
demonstrated to provide clear economic benefits. 
 
This system however is only a short-term solution to the 
legacy issue of inadequate paint schemes, so in the 
longer term the MoD is looking to move to second 
generation self polishing paints, and foul release paints in 
order to provide effective fouling prevention in order to 
maximise the operability of the fleet as a whole.  
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