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Due to low viscosity of gas particles, air jet or air 
particles can impinges on water with high velocity. 
The viscous force of water particle is very much 
larger than air particle since 

          Viscosity of water at 20°C is 1EXP-3 Ns/m² 

           Viscosity of air at 20°C is1.8EXP-5 Ns/m² 

Again atmospheric pressure and water pressure 
(h`ρ`g) act opposite to the direction of gas flow on the 
end of nozzles and these features increase the 
elasticity of water.  

Finally following features of water and air can be 
considered: 

1. Mass of water particles are very large than air 
particles. 

2. Cohesive force of water particles are greater than 
adhesive force of air particles. 

3. Viscosity of water also greater than air. 

4. Atmospheric pressure and water pressure (h’Þ’g) 
help water to increase inertia. 

5. Mass of air particles is very much smaller than 
that of water particles. 

6. Adhesive force of gas particles is small. 

7. Viscosity of air is smaller than that of water. 
 

From the above decisions it can be said that the 
collision between air particle and water particle  must 
be elastic collision. Therefore reaction thrust of water 
gives equal velocity (V`) to air jet .  

        Therefore the resultant ship speed becomes     

             V``=V`- (-V`)………….. (6) 

Because water behaves like a movable wall which 
always exist against air jet flow.                              

     Or, V`` =2V`………………. (6a) 

Substituting the value of V` from equation (5) in 
equation (6a) then it becomes 

    V``=   2 …… (7) 

But M is equat to ship displacement and substitute 
by Δ, then equation (7) becomes 

V``=   2 …….. (8) 

Estimation for a patrol boat in case of ideal 
fluid: 

Let for a patrol boat moving through ideal fluid 

  n=100  ,   Þ=1.293 kg/m³ ,  M=140000 kg 
Or,140tonnes ,   P=250atm ,  h-ho=3m            V=5m/s 
,  A=πr² 

        If r=1cm, A=0.000314 m² 

Put this value in the equation (5) then velocity 
become V`=11.169m/s 

From the equation (6a) the resultant velocity of the 
ship is V``=2*11.169=22.34m/s = 80.424 km/h        
V``= 43.47 knots without resistance. 

3. RESULTS AND DISCUSSION 

Figure 6 shows the variation of ship velocity (V``) 
with nozzle or pipe number (n). This figure is 
constructed from equation (8) and others parameters 
of this equation are considered as a constant. This 
figure produce a straight line y = mx whereas x is an 
independent variable, y is a depended variable and m 
is slope. Figure 6 shows that the line passes through 
origin. That means when nozzle number zero (n=0) 
then ship velocity is zero (V``=0). But ship velocity 
linearly increases with increase of nozzle numbers. 
Therefore designer should provide more nozzles to 
increase ship speed. But complexity will come to 
install large number nozzle since it needs more air 
supply, more compressor pressure and so on. 
Therefore designers have to be chosen optimum 
number of nozzles and ship speed. 
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Figure 6: Variation of ship speed (V``) with different 
number of pipes (n).  

Figure 7 shows the variation of ship velocity (V``) 
with nozzle diameter (d). From equation (8) it shows 
that ship velocity is squarely proportional to nozzle 
diameter. Therefore this figure is slightly exponential. 
Others parameters of equation (8) are also considered 
as a constant. From the equation of continuity it is 
clear that velocity of air jet and area of nozzle are vice 
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versa. Since equation of continuity represent a reverse 
relation between cross section area and velocity of 
flow (AVo=k). If cross section area increases then 
same jet velocity can be maintained by increasing 
supply of air. However designer can easily set any 
parameter from working formula (Equation-8) to 
maintain compressor pressure with large diameter.  
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Figure 7: Variation of ship speed (V``) with different 
nozzle or pipe diameter (d). 

Figure 8 shows the variation of ship velocity with 
displacement. Rests of the parameters of equation (8) 
are fixed. It shows that ship velocity decrease with 
increasing displacement. Initially ship velocity is 
decreased at a higher rate with increasing 
displacement but latter decrease at a lower rate. 
Therefore the process is comparatively suitable for 
large displacement. But displacement related with 
resistance, inertia of ship and these parameters are 
related with propulsion power. Therefore large 
displacement need large propulsion power and 
propulsion is depended on compressor pressure. The 
compressor pressure and others parameters have to be 
capable to gain these situations. 
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Figure 8: Variation of ship speed (V``) with different 
displacement (Δ). 

Figure 9 shows the variation of ship velocity with 
respect to compressor pressure. Ship velocity is 
increasing with increase of compressor pressure. Here 

compressor pressure change spontaneously and others 
parameters are fixed. But for zero compressor 
pressure there is a reverse velocity. This reverse 
velocity produces for water pressure and atmospheric 
pressure which is already been mentioned. Due to the 
velocity, water will go in pipe and compressor and 
other devices if they are situated below water line. To 
protect this problem designer should be given one 
way bulb in the end of nozzles or in suitable position 
of nozzles. 
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Figure 9: Variation of ship speed (V``) with different 
compressor pressure (P). 

4. CONCLUSION 
This paper seek new type of propulsion system to 

enrich the ship propulsion as well as to reduce the 
green house gas. This propulsion system will be 
environment friendly with respect to other propulsion 
devices used presently. If the compressor can be 
designed according to expectation, then this 
propulsion can be implimented practically. Now a 
days some air cusion vheicles (ACV) have been 
developed and these air cusion is produced by 
compressor[10]. This propulsion absorbs CO2 by the 
sea from environment but this CO2 produce carbonic 
acid with bi carbonate and carbonate ions which have 
already been mentioned. Some of this CO2 are 
minimized by photosynthesis of organism present in 
sea water. But most of the carbonic acid adversely 
attack to sea alkalinity and this effect seriously harm 
organism as well as decrease shell forming [2]. These 
problems of acidity can be removed by adding extra 
dilute alkali substance since acid-base reaction 
produce water and salt which neutralize the acid or 
base density (Ph) of a solution [11]. But a big 
challenge will come in this way to mix the alkali 
substance and it may be overcome by moving of ship. 
If alkali solution is passed at stern of ship, it will react 
with sea acidity. After that it will be easily mixed and 
neutralized by producing water and salt since most of 
the ship is run by propeller and propeller produce 
uniform flow with circulation which is very helpful to 
mix solution. But further research is needed to do this 
because there is may be come various problems and 
impact on sea environment. In spite of these 
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difficulties, this method can be used to reduce green 
house gas to save our environment. 
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