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Abstract. It is well known that cavitation phenomena affect the efficiency of propel-
lers. It is a major worldwide economic problem for the transport industry. The speed 
of fast, ocean going vessels is limited by cavitation effects on hydrofoils and propulsion 
systems. The main approaches by industry to mitigate the detrimental effects of cavita-
tion on propellers is restricted to varying operating conditions, geometric design and 
employing wear resistant materials. We here develop a simple solution to the problem. 
It has been known for over a century that dissolved gases reduce the tensile strength 
of liquids by orders of magnitude. Degassing a liquid dramatically reduces its abil-
ity to cavitate. Propeller cavitation in ships and submarines is typically controlled by 
reducing rotation rate and/or blade pitch. We here demonstrate the astonishing fact 
that cavitation can be completely prevented by releasing degassed water adjacent to the 
low pressure side of a rotating propeller, without varying blade speed or pitch. Practical 
implementation is simple and cheap. 
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1. INTRODUCTION 

At the end of the 19th century it was realised that ships were not attain-
ing their projected design speed. This was eventually found to be due to cavi-
tation.1 The effects of the collapse of a spherical cavity within a fluid were 
first considered by Besant in 1859.2 Cavitation in fluids has been studied for 
over a century since this pioneering work and that of Reynolds in 1886 and 
Lord Rayleigh in 1917.3 There are two main types: inertial cavitation, cre-
ated by differences between boundary and bulk fluid flow in pumps, valves 
and propellers; and non-inertial cavitation, created by oscillatory processes 
such as simple shaking and sonication.1 Cavitation also occurs in fine cavi-
ties between solid surfaces.4 In many diverse processes, cavitation not only 
reduces the efficiency of fluid systems but the collapse of the created bub-
bles near surfaces creates shock waves. Shock waves create microjets which 
impinge upon a surface and create wear. The temperatures produced by the 
rapid collapse of a bubble can reach 20,000 degrees K, and can cause tran-
sient light emission or sonoluminescence, and initiate undesirable reactions 
in fluid components. The cavitation index C (σ or sometimes k) is used as a 
measure of cavitation potential and is defined as:5
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 (1)

where pr–pv is the pressure difference due to dynamic 
effects of the fluid flow; pr is the local (reduced reference 
pressure) and pv the vapour pressure of the fluid (at that 
temperature). ρ is the density of the fluid and V the fluid 
velocity. In effect, the cavitation index is the ratio of the 
work done by the pressure to the work done by the fluid 
kinetic energy. The critical value of the index Ci is when 
cavitation inception occurs, and C < Ci corresponds to 
conditions of advanced cavitation. The ability of a par-
ticular fluid to cavitate depends on the tensile strength 
of the fluid under the operating conditions. In general, C 
>> 1 makes cavitation increasingly unlikely.6

In fluid cavitation, it is generally assumed that local 
suction pressures just below the vapour pressure of a 
fluid, at a given temperature, will nucleate bubbles which 
then implode once local hydrostatic pressure returns. In 
practice, there is a significant additional barrier to the 
formation of cavities in the absence of suitable nuclea-
tion sites, and it is actually very difficult to cavitate pure 
liquids in clean, smooth vessels. Nano-sized cavities are 
usually the smallest structures which can be considered 
as a separate phase, and their growth or collapse con-
trols the extent of cavitation.4 The presence of dissolved 
atmospheric gases facilitates fluid cavitation. For exam-
ple, water can dissolve close to 20 mL of atmospheric 
gases per litre and hydrocarbons typically absorb ten 
times more. The removal of these dissolved gases inhib-
its fluid cavitation. 

In 1982, Israelachvili and Pashley7 made the 
remarkable discovery that hydrophobic surfaces 
immersed in water were attracted to each other with a 
long-range (~10 nm) force much stronger than expected 
for van der Waals forces. They called this the ‘long-
range hydrophobic interaction’. Since that discovery, 
there have been many reports extending the range 
of the force, depending on surfaces and conditions, 
in some cases to a range of 300 nm. These observa-
tions created a problem for theoretical interpretation 
simply because the local effect of a hydrophobic, non-
hydrogen bonding surface on water should only extend 
a few water molecules, at most. In 1985, Pashley et al.4 
noticed that a bridging cavity was formed when two 
solid hydrophobic surfaces were pulled apart in water, 
and later Christenson et al.8 reported cavitation as two 
hydrophobic surfaces approached within a few nm, but 
before making contact. These observations led to the 
suggestion that the long-range hydrophobic interaction 
may be caused by the formation of bridging cavities 
between hydrophobic surfaces, giving a more reason-

able explanation for the extraordinarily long range of 
the force. 

Craig et al.9 have given a thorough review of bulk 
and surface cavitation and its link to nanobubbles. Two 
recent studies10, 11 have also considered the formation 
and applications of bulk nanobubbles.

If cavitation held hydrophobic surfaces togeth-
er, then it follows that the inhibition of cavitation by 
removing dissolved atmospheric gases may indeed 
allow oil and water to mix. This idea was tested by 
Pashley (in 2003)12 by studying the effects of degassing 
on the dispersion of oil droplets in water. Hydrocarbon 
oils such as decane immediately phase separated after 
shaking with water but, upon degassing, a fine stable 
dispersion was easily produced. This work demonstrat-
ed that cavitation also plays a central role in the disper-
sion of oil in water.

We note in passing that with colloidal systems 
involving electrolytes (DLVO) forces and Hofmeister 
effects change dramatically with removal of dissolved 
gas, a fundamental matter attracting much interest.

The presence of dissolved, non-polar gas mol-
ecules in a surrounding fluid, in equilibrium with the 
atmosphere, produces nucleation sites throughout this 
fluid. Both aqueous and non-aqueous fluids show sim-
ilar effects, and, in addition, non-polar fluids have an 
increased capacity to dissolve non-polar gases relative 
to water. It has been demonstrated13, and is elucidated 
upon in this work, that degassing a separate quantity 
of the fluid, and releasing it such that it flows directly 
onto a moving surface can completely prevent cavita-
tion by providing a boundary layer of degassed fluid on 
the surface. 

2. MATERIALS AND METHODS

2.1. Materials 

Hollow fibre membranes were purchased from 
Membrana, Charlotte, USA (Model 2×6 Radial Flow 
Superphobic). A vacuum pump, Fossa FO 0015 A (Busch 
Sydney, Australia) was used for de-gassing. A diaphragm 
water pump (model: FloJet-D3732-E5011) was purchased 
from CreativePumps Australia. A Mettler-Toledo M700 
process analysis system fitted with a type O2 4700 ppb 
module to detect dissolved oxygen levels in liquids in 
ppb, and fitted with a corresponding InPro 6900 dis-
solved oxygen electrode was obtained from Mettler-
Toledo Ltd., Melbourne, Australia. Tap water with and 
without added salt (NaCl with 0.17 M) was used in all 
the experiments.
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2.2. Methods

2.2.1. Membrane degassing for water and aqueous solu-
tions

Hollow fibre hydrophobic membrane systems offer 
the most efficient commercial process for large scale de-
gassing due to providing high surface area of contact 
per unit volume of fluid.14 A photograph of the experi-
mental setup used in this study is given in Figure 1. A 
strong vacuum is applied to the outside of a hollow fibre 
hydrophobic membrane or membrane array where the 
dissolved gases emerge, while the aqueous solution flows 
around a core of hollow fibres. The hollow fibre mem-
branes are strongly hydrophobic (Teflon or polypropyl-
ene), and have small pores designed to prevent liquid 
water passing through them due to the high Laplace 
pressure of small diameter water/air interfaces. Only 
water vapour can exist in the pores and the high surface 
area membrane efficiently transfers water vapour and 
atmospheric gases out of aqueous solutions. This tech-
nique has been used to produce a continuous flow of 
water more than 99.5% degassed.

In these experiments, tap water was used to deter-
mine the effect of degassing on cavitation, and gases 
were removed from the tap water by pumping it through 
the membrane using a small diaphragm water pump 
while applying a vacuum to the inside of the hollow 
fibres in the membrane. The vacuum pump, with ulti-
mate pressure ≤ 2.5×10-2 mbar was protected from expo-
sure to water vapour by two 5 L pyrex glass tanks con-

nected in series filled with pre-dried granular silica gel. 
The dissolved oxygen content, and thereby the level of 
degassing, was measured using an InPro 6900 Oxygen 
electrode with a detection limit of 1ppb in these studies.

Cavitation was monitored visually using a Pentax 
K-5 II S camera aimed at an observation cell, shown in 
Figure 1. The observation cell (5) was a perspex housing 
(L: 300 mm, W: 65 mm and H: 65 mm) for a three-blade 
propeller (5 cm diameter) inside and two metal tubes 
sealed to the box – one to provide normal gassed water 
(tap water or salt water) and another one to provide 
degassed water.

3. RESULTS AND DISCUSSION

3.1. Theoretical prediction of the link between degassing 
and cavitation pressure 

In fluid cavitation, it is generally assumed that local 
suction pressures just below the vapour pressure of the 
fluid, at a given temperature, will nucleate bubbles which 
then implode once local hydrostatic pressure returns. In 
practice, there is a significant additional barrier to the 
formation of cavities in the absence of suitable nuclea-
tion sites, and it is actually very difficult to cavitate pure 
liquids in clean, smooth vessels. Nano-sized cavities are 
usually the smallest structures which can be considered 
as a separate phase, and their growth or collapse con-
trols the extent of cavitation.12 Both homogeneous cavi-
tation and heterogeneous nucleation cavitation in water 
are considered here, caused by the presence of inert dis-
solved atmospheric gas molecules throughout the bulk 
liquid phase.

The barrier to ‘ideal’ homogeneous cavitation can be 
estimated from a simple analysis of the formation of a 
nano-sized spherical cavity. The total energy ET of a cavity 
of radius r is given by the sum of the negative work done 
by the suction pressure -∆P on the cavity volume and the 
surface tension work done on creating the surface of the 
cavity. Thus, the total cavity energy is given by:

ET= πr3(∆P)+4πr2γ (2)

A diagram of the behaviour expected for water is 
shown in Figure 2. Assuming that nm-sized cavities 
must form within pure water, the barrier to their for-
mation is very high, of the order of 80 kT, which makes 
their formation difficult. 

If we make the assumption that 1 nm is the critical 
radius of cavity formation, i.e. when dET/dr = 0, we can 
estimate the critical suction pressure from the Laplace 
equation:

Figure 1. Photograph of the system used to study the effect of 
degassing on cavitation. (1) M700 process analysis system (to moni-
tor DO levels); (2) Hollow fibre membrane; (3) Water pump; (4) 
Silica gel tanks; (5) Observation cell; (6) Vacuum pump; (7) Vari-
able motor; (8) DO electrode; (9) Degassed water reservoir.
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∆P=–  (3)

Th is gives a critical suction pressure of about -1,440 
atm for pure water or -493 atm for a typical hydrocar-
bon liquid. Th e largest suction pressure observed experi-
mentally for degassed water was -1400 atm, which is 
close to theoretical predictions.16

In most practical situations, contaminants and ‘real’, 
rough surfaces facilitate the heterogeneous nucleation of 
cavities in water at much lower suction pressures than this. 
Th e presence of dissolved gases and hydrophobic groups 
also substantially reduce the cavitation pressure. Experi-
mental cavitation pressures are typically about -1 atm for 
distilled water, saturated with air, since this is eff ectively 
the vapour pressure of water at room temperature. How-
ever, a suction pressure of -200 atm is required when the 
water is 99.98% de gassed according to17; see Figure 3. 
From these experimental results, it is clear that degas-
sing water strongly inhibits cavitation, especially when 
degassed to greater than 99%. Th e disruptive presence of 
dissolved, non-polar gas molecules in the liquid water 
phase produces nucleation sites throughout the liquid.4

From solid state physics it is well known from stud-
ies of lattice dynamics in the harmonic approximation 
isotopes or impurities attract each other, a collective 
eff ective van der Waals interaction and associate into 
aggregates. Th e same happens in liquids. It is these that 
act as nucleation sites that connect adjoining nano sites. 
An equivalent result occurs with non-aqueous fl uids, 
which also have an increased capacity to dissolve non 
polar gases relative to water. 

A theoretical model has been developed to estimate 
the cavitation pressure pc required to cause (heteroge-

neous) cavitation in water at a wide range of dissolved 
gas levels. Th e basic principle used is that the pressure 
required can be estimated from the change in activation 
energy Δμ required to transfer a dissolved gas molecule 
(e.g. N2) from the aqueous phase to the gas phase. Since 
μ(g,w) will change with concentration of the dissolved 
gas in water xg, i.e.:

μ(g,w)=μ0(g,w)+kTlnxg (4)

and since the gas-phase chemical potential will stay con-
stant, the activation energy for the transfer from solu-
tion to gas phase will vary with concentration in the 
aqueous solution as:

∆μ=kTln  (5)

where xg
s is the mole fraction of gas in water under 

standard atmospheric conditions (1 atm). 

Th e cavitation pressure can then be estimated from 
the activation-energy equation:

pc=p0exp  (6)

where p0 is the standard, i.e. saturated gas cavitation val-
ue, of 1 atm.

Hence, it follows that:

pc=p0  (7)

Note that for air-equilibrated water, xg
s is about 1.53 

× 10-5.
Also, note that this result reduces simply to:

Figure 2. Theoretical calculation of the energy (in kT units) 
required to form a spherical cavity of radius r in pure water under 
ideal, de-gassed conditions, in the absence of nucleation sites, with 
an applied suction pressure of -1400 atm.

Figure 3. Experimental data showing the eff ect of de-gassed levels 
on the suction pressures required to produce cavitation in water 
and benzene. Reprinted with permission from Ref 16. Copyright 
1954, Acoustic Society of America.
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pc(atm)=  (8)

This cavitation-pressure model will work for any liq-
uid, since it is based entirely on gas solubility relative to 
a standard state. A graphical representation of this result 
is given in Figure 4 and Figure 5.

For the case of water, the model predicts that when 
the dissolved gas level is reduced to about 0.07% (or about 
0.6 μM), the gas cavitation pressure equals that of pure 
water (note that at 20 ºC, water in equilibrium with the 
atmosphere has 0.85 mM of dissolved gases: N2, O2, CO2 
and Ar). The pure water cavitation pressure is at its maxi-
mum and can be estimated using the Laplace equation 
with an estimated, critical cavity radius of 1 nm (eq. 3).

This gives a calculated (homogeneous) cavita-
tion pressure of -1440 atm. This value agrees with the 
reported experimental value for pure (i.e. completely de-
gassed) water of -1400 atm. These high suction pressures 
are also consistent with the basic (kinetic) model of con-

densed liquids, in which the repulsive ideal-gas pres-
sure (P = nRT/V) is more than balanced by the cohesive 
molecular forces. For water at 20 °C, the ‘ideal’ repulsive 
molecular pressure P is 1353 atm. Cohesive pressures 
in liquid water must be higher than this. Thus, there is 
strong evidence for this high value for pure, completely 
degassed water.

This analysis strongly suggests that the Galloway 
data (1954)17, shown in Figure 3, is correct at relatively 
low degassing levels (less than 99%) but that the cavita-
tion pressures expected, for pure liquids, at higher lev-
els of degassing was most likely not achieved in these 
experiments, probably due to the ubiquitous presence of 
contamination particles, which offer nucleation sites for 
cavity formation. Thus, the reported maximum of about 
-200 atm is much less than the theoretical prediction.

3.2. Experimental study of the prevention of propeller cavi-
tation in degassed water

The cavitation created by a three-blade propeller 
with a maximum speed of 2960 rpm can be observed 
inside a water-filled perspex observation cell (Figure 6 
and Figure 7). Tap water was pumped at 600 mL/min 
through the hollow fibre membrane whilst vacuum was 
applied to its outer housing. The M700 oxygen analysis 
system displayed the measured oxygen content in the 
water tank, which continuously decreased. 

When seawater was subjected to compressive pres-
sures in the 10–55 atm range, we found in earlier stud-
ies18 that on release of this pressure through a needle 
valve, cavitation of dissolved gases occurred. It was 
found that degassing the seawater to above 99% com-
pletely prevented this cavitation and this was used20 to 
improve the desalinated water product flow rate through 
a high pressure reverse osmosis system.

In these studies, it was found that by increasing 
the degassed level of the water, the speed of the propel-
ler could be increased before cavitation was observed, 
as illustrated in Figure 8. The results of these rotation 
ate/degassing measurements are summarised in Table 
1, which clearly shows that higher degassing levels pro-
duced higher cavitation pressures in the system (this 
data was obtained from the theoretical values for water 
cavitation in Figure 4). The experiments summarised 
in Table 1 were reproduced using a 0.5 M NaCl solu-
tion to simulate seawater. As an example, 70% degassing 
was found to be sufficient to prevent cavitation even at 
the maximum rotation rate of 2960 rpm. This degree of 
degassing corresponds to a cavitation pressure of about 3 
atm, according to Eq. (8).

Figure 4. Calculated cavitation pressures for water obtained using 
Equation (8).

Figure 5. Effect of de-gassing on cavitation in water.
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3.3. Prevention of cavitation using a local degassed aque-
ous environment

In these experiments, degassed water was intro-
duced locally, close to the low pressure side of rotating 
propeller blades immersed in gas-equilibrated water. 
Inside the perspex observation cell, gassed tap water 
flowed at a rate of 8L/min through a bent metallic pipe 
(10mm diameter), and 80% degassed water was released 
through a vertical metallic pipe with suitable holes (4.4 
mm diameter and with six holes on the side and one at 
the end of the pipe) at a flow rate of about 1/10th the 
background water flow-rate, as shown in Figure 9. With 
only gassed tap water flowing within the cell, visible 
cavitation occurred (Figure 9), but when a local flow of 
degassed water was released adjacent to the propeller 
blades, all cavitation ceased (Figure 10). These experi-

ments were carried out at high rotation rates of 2300 
rpm using a three-blade propeller. The cessation of the 
sound accompanying cavitation on starting the degassed 
water flow was also obvious and immediate. 

Acoustic measurements also show that the noise 
level was reduced from 75 dB to 65 dB after releasing 
the degassed water behind the propeller, despite having 
another, additional, noise involved which was from the 
water pump releasing the degassed water. The observed 
drop in dB level, even with the additional pump noise, 
corresponds to a sound intensity decrease on releas-
ing the degassed fluid, of 10x. Similar results were also 
obtained using a 0.5 M NaCl aqueous solution to simu-
late seawater.

Figure 6. Photograph of the propeller used to study cavitation at 
the laboratory scale.

Figure 7. Cavitation occurring in air-equilibrated water at atmos-
pheric pressure at a propeller rotation rate of 2960 rpm.

Table 1. Experimental results of the de-gassing effects on cavitation 
observed for a rotating propeller completely immersed in de-gassed 
water.

Time
(min)

De-gassing
(%)

Cavitation 
pressure (atm)

Minimum rpm to start 
cavitation

0 0 1 ‒
5 19.7 1.3 148

10 27.8 1.5 592
15 36.9 1.6 1628
20 45.4 1.8 2072
30 56.0 2.8 2500
60 76.7 4 Not even with 2960
90 84.4 7 Not even with 2960

120 87.0 8 Not even with 2960 Figure 8. Complete cavitation prevention after gassed water was 
replaced with 70% de-gassed tap water (at 2960 rpm propeller).
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3.4. Effects of degassed boundary layer films on a rotating 
propeller blade

When the flow of degassed water was terminated, it 
was observed that the cavitation effects remained absent 
for several seconds or 100-200 rotations of the propeller. 
This is consistent with the observation (shown in Figure 
10) that release of degassed water onto the upper rotating 
propeller blade prevented cavitation effects through a full 
cycle of the blade. These observations support the view 
that coating a rotating propeller with a film of degassed 
fluid is sufficient to give protection against cavitation.

The lowest pressure regions on the low pressure side 
of a rotating propeller blade are at the edge and the tip 

of the blade. For zero-slip conditions, water flow across a 
plate of length x (i.e. the propeller blade), will slow down 
to zero at the surface, as shown in Figure 11.

The experimental boundary layer equation can be 
used to calculate the thickness δ of the water layer next 
to the plate at which the incident flow velocity reaches 
99% of the bulk water flow velocity:19,20 

δ=5x/√(Re) (9)

where Re is the Reynolds number. This situation is 
shown in Figure 11, illustrating the ‘zero-slip’ condition, 
in which the fluid velocity slows to zero on the surface. 
The Reynolds number of the fluid depends on the dis-
tance x the fluid has moved over the surface and these 
two parameters (Re, x) determine the thickness δ of the 
boundary layer.20

The Reynolds number in this case is given by

Re=(ρV∞x)/μ  (10)

where ρ is the density of water, V∞ the bulk fluid veloc-
ity (i.e. the incident fluid velocity beyond the boundary 
layer), μ is the dynamic viscosity of water and x is the 
position on the surface.

Typically, Re corresponding to laminar flow will be 
in the range 1000 to 5 × 105. For example, if Re = 50,000, 
the boundary-layer water thickness d will be about 1.1 
cm for an x value of 0.5 m. Much closer to the surface, 
say within 1% of the boundary layer thickness, the water 
moves only slowly relative to the solid surface: in a water 
layer of 110 µm thickness, the water flow velocity is 
about 10 cm/s.

Cavitation occurs when dissolved gas is present in a 
fluid such as water. For the diffusion of gas in one direc-
tion (x), the appropriate equation is Fick’s second law in 
the form:21

 (11)

Figure 9. Cavitation occurring in flowing tap water at atmospheric 
pressure, i.e. in fully gassed water (at 2300 rpm).

Figure 10. Cavitation completely prevented in gassed tap water 
after flowing 80% de-gassed water directly onto the rotating propel-
ler blades (at 2300 rpm).

Figure 11. Schematic diagram of stationary or boundary-layer for-
mation as a fluid flows over a flat solid surface (Adapted from David 
Weybourne (https://en.wikipedia.org/wiki/Boundary_layer_thick).
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where C is the solute concentration and D the diffusion 
coefficient. When completely degassed water is exposed 
to air at atmospheric pressure, a very thin layer will 
form rapidly at the surface which will be at the atmos-
pheric dissolved gas concentration (of 0.85 mM). This 
layer will maintain its saturated concentration from then 
onwards (in equilibrium with the atmosphere), and the 
dissolved gas will subsequently diffuse further into the 
water beyond this layer. Thus, Fick’s law must be solved 
for the boundary conditions C = C0, when x = 0 for any 
value of t and Cx = 0 for x > 0 when t = 0. Also, Cx = C0 
for any value of x as t becomes very large. The solution 
to Fick’s law under these conditions is:21

 (12)

where the error function can be calculated using either 
tables or, as for the present calculation, using the series:21

  (13)

For oxygen and nitrogen gases in water the value 
of the diffusion coefficient D at 20 oC is about 2 × 10-5 
cm2/s and the saturated gas concentration, C0 is about 
0.85 mM. Using these values, the calculated results 
obtained show that for quiescent water that is in the 
almost stationary part of the boundary layer, closest to 
the solid surface, significant re-gassing of a degassed 
water film of about 100 µm thickness would take several 
seconds. 

Thus, a transient coating of a boundary layer of 
degassed water on a rapidly rotating blade can be used 
to prevent cavitation effects for many subsequent rota-
tions. This means that the amount of degassed water 
required to prevent or minimise cavitation can be sub-
stantially reduced, and the effect of cavitation minimisa-
tion can persist for a significant period of time e.g. a few 
or more seconds. The effect of reducing the occurrence 
of cavitation will persist until the stationary film drains 
as the blade rotates or until diffusion from the bulk fluid 
re-gasses the degassed film. 

The effects of having a transient film of degassed 
fluid could be further optimised by having a periodic, 
controlled release of a positive, relatively high pres-
sure flow of degassed fluid, released close to the rotat-
ing blades and timed to strike the leading edge on 
the negative pressure side. Once the de-gassed fluid 
strikes the blade, it would coat the face with degassed 
fluid (e.g. water) and form a boundary layer. The zero-
slip boundary condition will ensure the retention of a 
degassed film on the rotating surface. Put another way, 

the degassed fluid could be periodically directed onto 
the surface using a pulsed flow to form the boundary 
layer. Use of a pulsed flow of degassed fluid may mean 
degassed fluid only needs to be released in a periodic 
fashion, such as every 1 in 100 rotations of the blade, or 
for only 1% of the time.

The leading edge of the rotating blade divides the 
incident flow into a high pressure stream on the near-
ly flat ‘lower’ face and a low pressure stream on the 
upper side of the blade. As the blade rotates, the film of 
degassed water will drain from the leading edge to the 
trailing edge of the blade, and suppress cavitation across 
the low pressure face. At the same time, dissolved gas-
es within the flowing fluid (e.g. water) begin to diffuse 
into the degassed boundary layer. However, gas diffusion 
under effectively quiescent conditions next to the solid 
surface is relatively slow; for a 0.1 mm film, this re-gas-
sing will take several seconds.

In addition to these effects, the centrifugal forces 
generated by the rotating blade will force the degassed 
boundary layer to flow towards the tip of the rotating 
blade, which will also help to prevent cavitation at this 
point, where it is often observed. 

4. CONCLUSIONS

This study has demonstrated a new method for pre-
venting cavitation at a surface that moves relative to 
a fluid. The method comprises directing a second fluid 
that is at least partially degassed towards the surface, 
where it will form a boundary layer. The boundary layer 
at least partially increases the negative pressure required 
to initiate cavitation at the surface, reducing the occur-
rence of cavitation during the relative movement. Col-
lapse of the cavities formed during cavitation creates 
shockwaves, and hence microjets, which impinge upon 
surfaces, creating noise and causing wear, for example, 
on propeller blades. In these experiments, noise gen-
eration was completely suppressed, which suggests that 
wear could also be substantially reduced. Therefore, this 
process may help to reduce cavitation noise and wear 
and improve the efficiency of propeller-driven boats, 
ships and submarines. 
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