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Abstract— This paper present review on design and analysis 

of pressure vessel. Design of pressure vessel depends on so 

many factors but two important factor its operation pressure 

and operation temperature. When vessel pressure and 

operating temperature get changed every pressure vessel is 

new according to design factors. In pressure vessel design 

safety of workers and cost of pressure vessel is the main 

consideration for designer according to customer needs. For 

full fill the design demand the structural integrity of 

mechanical components of pressure vessel requires a fatigue 

analysis including thermal and stress analysis. The various 

software are available in market for analysis of Pressure 

vessel .The pressure vessel parameter are designed in Pv Elite 

software and verify this parameters according to ASME 

(American society of mechanical engineering) sec. viii 

Div.1.for better result fatigue analysis also done on modeled 

in Pv Elite software to improve the life cycle of pressure 

vessel. The Pv Elite software is helps designer to comply their 

design and calculation strictly as per code. & According to 

ASME SEC VIII. DIV-2. This overall process contains high 

time for small industry so for reducing this time the all 

calculations data are store in excel sheet which help as 

software which use in small industries for checking the 

validation of design according to standard. 
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I. INTRODUCTION 

The term pressure vessel referred to those reservoirs or 

containers, which are subjected to internal or external 

pressure. The pressure vessels are used to store fluids under 

pressure. The fluid being stored may undergo a change of 

state inside vessels as in case of steam boilers or it may 

combine with other reagents as in chemical plants. High 

pressure is developed in pressure vessel so pressure vessel has 

to withstand several forces developed due to internal 

pressure, so selection of pressure vessel is most critical. 

ASME Sec. VIII div.1 is most widely used code for design & 

construction of pressure vessel.Div.1 does not consider 

harmonic analysis. Div.1 consider biaxial state of stress 

combined in accordance with maximum stress theory. When 

pressure of operating fluid increases, increase in thickness of 

vessel. This increase in thickness beyond a certain value 

possess fabrication difficulties and stronger material for 

vessel construction. The material of pressure vessel may be 

brittle such as cast iron or ductile such as mild steel. Failure 

in Pressure vessel occurs due to improper selection of 

material, defects in material, incorrect design data, design 

method, shop testing, improper or insufficient fabrication 

process including welding. To obtain safety of pressure vessel 

and to design Pressure vessel the selection of code is 

important 

A. Classification of Pressure Vessels 

The two important factors for the classification of pressure 

vessel are: 

1) According to thickness 

1) Thin cylinder – when t/d < 0.1 

2) Thick cylinder- when t/d > 0.1 

2) According to end construction 

1) Closed ended 

2) Open ended 

 
Fig. 1: Vertical & Horizontal Pressure Vessel 

II. LITERATURE REVIEW 

The research papers work is related to the present work on 

pressure vessel in various field are discussed and what 

conclusions were incurred are highlighted in this section. 

 Niranjann.S.J,Sumit vishal Patel, Ankur kumar Duby 

(2018 IOP conf.material science Engineering 376) 

Presented work to design the pressure vessel by the 

stipulation recommended by ASME. Three dimensional 

modeling is carried out in Pro-e. The analysis is carried out 

on the pressure vessel to verify the strength by observing the 

result it's clear that for the initial iteration for 18mm thickness 

the stress values were higher 270.6MPa than the yield stress 

260MPa of the material. Thereby call for optimization was 

essential, and the thickness of the vessel was increased to 

20mm. And from the analysis report, Von-misses stress was 

found to be 204.7 MPa, which is less than yield stress and the 

factor of safety value is 1.25 obtained. Stresses on the leg 

support are found to be 133MPa, and its well below the yield 

stress, the highest value for stress was developed around the 

nozzle where the interaction between shell and nozzle 

attachment of the vessel. Fatigue analysis is carried out for 

the entire structure of the pressure vessel, and from the fatigue 

analysis report, it is clear that the fatigue life cycle is more 

than the required period. Thereby conclude that examined 

parts for fatigue are well within the permissible limit set by 

ASME design code. The fatigue damage code factor 

experienced is less than unity, so the design is safe, by this 

safety of pressure vessel is established well before 
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production, and preventive measures are taken to ensure a 

fatal accident doesn‘t take place 

 Lokesh N (Emerging Trends in mechanical Engineering 

Proceeding ofthe International conference , ETME 2017 

,27 &28 DECEMBER 2017) 

Presented work on to design and validation of spherical 

Pressure Vessel for Buckling analysis as per ASME Sec viii 

Div ii is carried out. In the model 1 load multiplier factor is 

less than 16.15. in the model 2 the load multiplier factor is 

greater than 16.15 for both design and operating condition 

with wind load. Hence it concludes that load multiplier factor 

is increasing with the increase in thickness of the vessel. The 

pressure vessel can work safely between 0.125MPa to 1E-

5MPa without buckling even at extreme cases. 

 Merlin J. Thattil, Chitaranjan Pany (IJSETR Research 

volume 06 Issue 08 August 2017 ISSN 2278-7798) 

Presented work Design and analysis of two configurations of 

pressure vessel with torispherical and hemispherical end 

domes made of 15CDV6 material have been attempted for a 

volume of 1000 litres using FE analysis. Both are comparable 

in terms of mass of the hardware, stress and deformation. 

However, stresses at the junction of torispherical head to 

cylindrical shell is lower than hemispherical domes. The 

fabrication of torispherical pressure vessel is much easier as 

compared to spherical dome pressure vessel and have 

common use in aerospace industry. 

 Prof. Mr. Amol Mali, Mr. Hemant Bhosale, Mr. Dilpreet 

Singh Bedi, Mr. Akash Modasara ( IRJET volume 04 

issue 05 MAY 2017 ) 

Presented work help to understanding design parameters such 

as selection of head help in reducing stress and uniform 

distribution of stress and load. Welding plays important role 

in manufacturing of pressure vessels and has to be studied for 

stress concentration or failure locations. Openings such as 

nozzles are to be carefully designed as they too act as stress 

concentrators and cause failure or leakage. Optimization and 

location, size of openings is suggested for high pressure 

vessels. Many finite element methods and analysis software 

are made available that do precise fatigue analysis of the 

vessels for failure in the design stage. Few of them are 

ANSYS, ABAQUS, Caesor, etc. Software’s such as PV Elite 

are helping a lot to save design time and cost by providing 

accurate results complying with the standards. 

 Sandeep Gond, Akhilesh, Anoop Singh, Vinod Sharma, 

Shyaam Bihari Lal ( IRJET Research volume 5 issue 

April 2014 ) 

Presented work to material selection factor and design of 

pressure vessel according to high pressurized fluid contain in 

pressure vessel important. The pressure vessel contains high 

internal pressure. It must passes the sequence of hydrostatic 

test this test gives the capability of the construction to survive 

internal pressure. The analytical design of the pressure vessel 

is by using as per ASME code sec VIII division I. The 

dimension and stresses which works on pressure vessel can 

be found out by ASME code. These stresses are studying by 

using FEM and equate with theoretical value. 

 Mayank Nirbhay , Prashant Tripathi , Vivek Kumar 

Gupta ( IJERT vol 3 issue 1 January 2014 ISSN 2278-

0181) 

Presented work on pressure vessel designed in accordance 

with the ASME Code Sec. VIII Div-I and different design 

parameters are calculated. The modeling and finite element 

analysis of pressure vessel is conducted using ABAQUS 

software and design results are validated The results obtained 

are that on increasing the internal pressure the thickness of 

shell and head should also be increased in order to resist the 

stresses. Similarly on increasing the diameter of the shell the 

thickness need to be increased. In the present case as the 

working pressure is low, the outcome is that torispherical 

head is best suited for the present horizontal pressure vessel. 

 Apurva R. Pendbhaje ( Rajiv Gandhi Institute of 

Technology ISSN 2321-1156 Volume 2 2014) 

Presented work on design of pressure vessel using selection 

of Code are important as a reference guide to achieve the 

safety pressure vessel. The selections of ASME VIII div 2 are 

described and check the analysis with Zick’s analysis which 

conclude that The design of pressure vessel is initialized with 

the specification requirements in terms of standard technical 

specifications along with numerous requirements that lay 

hidden from the market and It is observed that all the pressure 

vessel components are selected on basis of available ASME 

standards and the manufactures also follow the ASME 

standards while manufacturing the components. So that 

leaves the designer free from designing the components. This 

aspect of Design greatly reduces the Development Time for a 

new pressure vessel. 

 Nitant M. Tandel Jigneshkumar M. Parmar (Rk 

University Rajkot Gujarat volume 3 issue 4 may 2013) 

Presented work on design pressure vessel on FEA which 

conclude that Finite element analysis is an extremely 

powerful tool for pressure vessel. A structural analysis of the 

high pressure vessel will be implemented. The maximum load 

on a saddle may be conservative or liberal, depending upon 

the value of the ratio A/L used. Furthermore, the design of the 

saddle structure maybe optimized by redesigning selectively. 

External loads applied to vertical pressure vessels produce 

axial loading and bending moments on the vessel. These 

result in axial tensions and compressions in the shell, which 

must be combined with the effects of the pressure loading to 

give the total longitudinal stress acting in the shell. The 

design method to be used depends on whether the 

longitudinal stress in the shell is tension or compression, and 

on whether the vessel is subjected to internal or external 

pressure. 

III. CONCLUSIONS 

This review paper provides important information and 

calculations on various factors of pressure vessel that help in 

understanding mechanical factors affecting design, 

manufacturing and analysis of pressure vessel. Basic Factors 

such of pressure vessel design as material selection have been 

studied along with the scope of composites in developing 

pressure vessels. Use of composites material and pre-

stressing methods can lead to development of light weight 

high pressure vessels for important applications which 

improve the efficiency of pressure vessel. Design parameters 

also important such as selection of head help in reducing 

stress and uniform distribution of stress and load on pressure 

vessel .Pressure vessel Welding plays important in 
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manufacturing of process and has to be studied for stress 

concentration or failure locations. Openings such as nozzles 

are to be carefully designed as they too act as stress 

concentrators and cause failure or leakage. Optimization and 

location, size of openings is suggested for high pressure 

vessels. Many design technique for pressure vessel are 

available in market and many finite element methods and 

analysis software are made available that do precise fatigue 

analysis of the vessels for failure in the design stage. Few of 

them are Pro-e, ANSYS, Caesor, ABAQUS etc. Softwares 

such as PV Elite mainly use in industry which helping a lot to 

save design time and investment cost by providing accurate 

results complying with the standards. 
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