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Abstract- Nozzle is a device which converts the energy from a fluid into velocity of the spray droplets. Analytic 

report of nozzle at the mosquito spray under same pressure condition with different nozzle tip at design. This 

paper is helps to find flat shape or circular shape of nozzle tip shows increase in velocity and efficiency of the 

mosquito spray.

 

1. Introduction 

A nozzle is a device designed to control the direction or characteristics of a fluid flow (specially to increase 

velocity) as it exits (or enters) an enclosed chamber or pipe. A nozzle is often a pipe or tube of varying cross-

sectional area, and it can be used to direct or modify the flow of a fluid (liquid or gas). Nozzles are frequently 

used to control the rate of flow, speed, direction, mass, shape, and/or the pressure of the stream that emerges 

from them. In nozzle velocity of fluid increases on the expense of its pressure energy. The main objective is to 

perform computational fluid domain analysis to calculate velocity and pressure distribution in the nozzle. Fluid 

flow analysis was done on the nozzle to understand the velocity and pressure distribution. Applications in 

many industrial processes are numberless, with spray nozzles being very often a critical component in 

determining the final quality of the product or the efficiency of the process. 

2. Application of nozzle analysis in mosquito spray 

In the mosquito spray the coverage and the distance travelled by the fluid is is more important for the efficient 

spray. So, this is mainly influenced by the pattern and spray angle which is produced by the tip profile and also 

the distance coverage is influenced by the velocity of the nozzle. 

Flat face profiled nozzle- These are used largely for broadcast spraying, where foliar penetration and 

coverage are not essential. The best operating pressure for flat fan nozzles is 15-30 psi, which produce coarser 

droplets that are not susceptible to drift.   

          

Fig.1 - Flat face profiled nozzle 
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Full cone nozzle tip- The full cone spray pattern is produced by grooves milled into the bottom of 

the nozzle which provide a defined deviation of the liquid flow to the mixing chamber's centre, whereby an 

extremely uniform area distribution of the atomized liquid is obtained. 

 

Fig.2 - Full cone nozzle tip 

3. Theoretical calculation 

1. FINDING THE INITIAL PRESSURE OF THE NOZZLE.  

Pi=F/Ai  

Where;   

 Pi – Initial pressure of the nozzle (pa)  

 F – Force (N)  

 Ai – Area of the inlet nozzle(m2)  

F=m*g (N)  

Where m – mass (kg); g – Gravity(m/s2) therefore 

F=m*g m = 0.8kg; g=9.81m/s2  

F = 0.8*9.81 F = 7.848N round 

off   F=7.850N  

Ai=πRi
2 (m2)  

Where Ri-Radius of the nozzle inlet end(m2) Ri
2=.01m  

Ai = 3.14*0.012  

Ai = 3.14*10^-4 m2  

Pi = F/Ai  

Pi = 7.850 / (3.14*10^-4)  

Pi = 25000pa  

2. ASSUMING INITIAL VELOCITY:  

Let’s consider the initial velocity since we don’t know the required parameter so, Vi = 0.005m/s  
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Ansys report of both the nozzle- 

1.Full cone nozzle: 

Nozzle tip diameter =.2mm 

 

 

Fig.3 - Velocity contour 

 

 

 

 

 

 

 

 

 

 

Fig.4 - Velocity graph 
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Fig.5 - Pressure contour 

 

Fig.6 - Pressure graph 

From the above graph and stimulation, we found that 

Velocity maximum =30m/s. 

Pressure maximum = 120pa. 

Mass flow rate outlet =2g/s. 

2.Flat face tip nozzle: 

Nozzle tip diameter =.2mm 
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Fig.7 - Velocity contour 

 

Fig.8 - Velocity graph 
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Fig.9 - Pressure contour: 

 

Fig,10 -Pressure graph:  

From the above graph and stimulation, we found that 

Velocity maximum =18m/s. 

Pressure maximum = 0.95bar. 

Mass flow rate outlet =0.4g/s. 
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IV. Conclusion 

From the above design and analysis we come to a conclusion that the mosquito hit spray is more efficient and 

also give the effective spray even if the inlet pressure and velocity is less, with circle end nozzle tip that’s why 

the hand used spray bottle have the circle tip, whereas the flat end is used with motor in many industries and 

also in agriculture field for spraying pesticides and also the flat tip also able to spray for a wide area for about 

140 – 170 degree so it’s more suitable with motors and also achieve more velocity with less pressure. If we 

increase the area of the flat end nozzle tip then we can able to achieve the spray with less velocity but having a 

significant amount of mass flow rate. Whereas the circle end nozzle has more efficient even we reduce the 

nozzle tip size to 1mm of dimension, also we achieve a good result even we increase the size to 3mm of tip 

dimension. 
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