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Abstract  
A heat exchanger, as its name suggests, is a device that transfers heat from one fluid—
which may be very hot—to another. Engineers often use heat exchangers, which are 
devices designed to efficiently transfer heat from one fluid to another. Intercoolers, pre-
heaters, boilers, and condensers are a few examples of components found in energy 
vegetation. The arrangement of the heat exchanger and the properties of the working 
fluid are two factors that determine the effectiveness of the heat switch. Important 
design characteristics include baffle spacing, tube layer, tube period, and pitch ratio. In 
this project, the efficiency of the heat switch is improved by using MATLAB drift 
simulation to determine the estimated heat switch rates after imposing the whole baffle 
pattern and travel tube design. The results of the simulations provide the optimal baffle 
and travel tube arrangement for the most efficient charge transmission of heat. 
Additionally, this project is concerned with determining the optimal fluid for maximum 
heat transmission capacity. 
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 INTRODUCTION 
A heat transfer system may be characterised in a number of ways, one of which is by 
the function that it provides within a system. The purpose of such a device is to ensure 
that the two fluids are able to transfer heat in the most efficient manner possible. 
However, the difficulty is that the same properties that increase heat transfer also 
increase the strain on the fluid that is contained inside a pipe. This implies that the cost 
of pumping the fluid will be much higher. S. It is thus possible that it is of the utmost 
importance to have a design that not only increases the amount of heat that is 
conveyed but also maintains the stress drop of the fluid that is flowing through the 
pipe within the permitted limit. An challenge that often arises in industrial settings is 
the process of extracting the maximum amount of heat from the utility flow of a system 
and warming up a method waft. One kind of apparatus is known as a heat exchanger, 
and its purpose is to transfer heat from a hot liquid to a cool liquid in the most efficient 
and cost-effective manner possible. Through the process of transferring heat from one 
liquid that is appealingly cold to another liquid that is appealingly warm, it is possible 
to lower the temperature of a liquid that is appealingly cold without mixing the liquids 
or changing the physical features of the liquids. Production facilities for oil and 
synthetic materials are dependent on heating as an important function. The discontent 
of a heat exchanger leads to an inadequate exchange of energy, which is the source of 
the aforementioned outcome. When it comes to the normal functioning of a heat 
exchanger, the administrator often does not need to put much effort into it.A heat 
exchanger's useful life may be significantly shortened if the processes for starting and 
stopping it are not followed correctly. Currently, shell and tube heat exchangers are the 
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most common kind of heat exchangers used in industrial settings. The shell-and-tube 
form of heat exchanger is the most frequent kind of heat exchanger that is used 
between liquids. It is used as a feed water cooler in process industries, oil refineries, 
chemical plants, and power plants due to its compatibility with high-pressure 
software. Additional applications include chemical plants.  
Solid Works is used for the aim of constructing a shell and tube heat exchanger for 
usage in commercial water cooling applications. In this section, we will simulate the 
heat exchanger by starting with the requirements and operational parameters that 
have been supplied by the industry. After modelling, the heat exchanger is evaluated in 
Solid Works in order to determine the power in relation to the operational parameters. 
This evaluation is carried out in order to determine the power. In the event that the 
test is unsuccessful, the parameters of the heat exchanger are altered in order to 
restore its functionality. 
 
PROBLEM DEFINITION 
It is necessary to pick various values of AR from a variety of flow distributions in order to 
carry out the specific technique for the solution. Then, for the present AR, choose the 
header diameter as a combination of the header diameter, and alter the DCR (the ratio of 
the cross section of the division of the combination header) by separating the divider 
header. This will allow you to adjust the DCR. For the purpose of developing a correlation 
for performance analysis, the author of the experimental article used performance 
analysis and an analytical procedure that was not applicable to shell and tube heat 
exchangers. When doing a thermal study of a shell and tube heat exchanger, it is 
necessary to calculate the total heat-transfer coefficient by using the coefficients of each 
individual layer. The Shell and Tube Heat Exchanger's Design: an Overview Providing 
standard specifications of tube length and diameter, which together comprise the 
Association (TEMA) in MATLAB code suggested by Synergy Exchange, is the first step in 
the design process. Iterating with a conceivable combination of standard dimensions is 
how the programme is executed, and the total heat transfer coefficient (U) is calculated 
for each of the potential combinations. A comparison is made between the values of U 
that were acquired, and the dimensions that correspond to the highest possible value are 
produced as output. A heat exchanger consisting of a shell and cylinder is used in the 
generation line of phenol in the HOCL process. Hot oil with a temperature of 328 degrees 
Celsius and a density of 10.5 kilogrammes per square centimetre is moving through the 
exchanger tubes.Each of the cylinders is constructed out of SS316 steel. On a regular 
basis, 120 cylinders at the highest point of the heat exchanger explode, and as a result, 
the plant has to be shut down for at least two days after each failure. Consequently, the 
disappointment results in the loss of hot oil (therminol), which has a price tag of around 
Rs 850 per litre. The cost of a one centimetre decline in oil level is almost five lakhs.  

 
CONCEPT OF HEAT EXCHANGER 
The typical operation of heat exchangers requires very little attention from 
administrators the majority of the time. On the other hand, the operating lifetimes of a 
warm temperature exchanger may be greatly reduced by implementing sick-cautioned 
commencing and shutting down procedures. Some of the most common problems are:  
Tube dissatisfaction as a result of the 'water hammer' effect, which was introduced 
roughly as a result of starting the shell bay valve too suddenly.  



9095 | Sanjay Paliwal        An Investigation of the Failure of the Heat Exchanger's 
Shells and Pipe 

The bypass parcel plate was bent inside the segment channel as a result of the forceful 
flow from the cylinder delta spout, which was introduced roughly by the quick opening 
of the channel gulf valve.  
The introduction of cylinder aspect liquid into a hard and fast cylinder sheet heat 
exchanger with the shell side left empty (due to the fact that the subsequent change in 
the temperature of the cylinder steel may also cause the cylinder to tube sheet joint to 
become overly stressed, producing approximately the same amount of frustration).  
Because of the quick changes that occur within the liquid temperature, thermal stress 
caused the splitting of thick segments rather than the gross fundamental breaking of the 
segments. For example, tube sheet/divert intersection in essential form. The activation 
and deactivation of the various types of gear have to be carried out in a manner that is 
consistent with the major plan assumption in order to maintain a strategic distance from 
difficulties of this kind.  
Warmth exchangers are sometimes designed to function at a weight that is lower than 
the difference weight. There is a continual presence of both the shell and the cylinder 
aspect weight at the same time. It is the responsibility of the administrator to ensure 
that the assumption of differential weight in the plan is never misused, such as at the 
time of starting up and shutting down the system, or during the time of measuring the 
load on the system. Waft caused by vibration, rapid tube failure, corrosion and erosion 
of the tube wall, tube joint failure, difficulties with fluid degree control and flanged joint 
leaks are some of the additional operational issues that might arise in a heat exchanger. 

 
IV HEAT TRANSFER ENHANCEMAENT TECHNIQUES 
The augmentation of heat transfer is one of the areas of heat transfer technology that is 
expanding at the quickest rate. 
The technologies are divided into active and passive approaches, based on the manner in 
which the performance of heat transfer is increased. 
A twisted tube is a common passive approach that employs a certain geometry to create 
swirl on the tube side flow by the use of a specific geometry. 
The twisted tube heat exchanger is made up of a collection of tubes that have been 
manufactured in a unique way and may be joined into a bundle without the usage of 
baffles.  
Within the context of a tubular heat exchanger, the twisted tube technology offers the 
maximum heat transfer coefficient that is achievable. 
The complicated interrupted swirl flow on the shell side has the ability to maximise 
turbulence while simultaneously minimising pressure decrease in the case of uniform 
shell side flow.  
For the purpose of facilitating typical tube-to-tube sheet couplings, the tube ends are 
rounded. 
The swirl flow in the tube generates turbulence, which enhances the transmission of 
heat.  
By maintaining a turbulent flow, one may ensure that the heat transfer performance is 
significantly improved.When it comes to heat exchangers, there are three categories that 
may be used to broadly classify operational issues. 
 
A.  Structural Problems  
The most significant problems are the most fundamental ones; disappointment is often 
instantaneous and irrevocable. All other fundamental disappointments are 
overshadowed by the disappointments that are brought about by the stream-induced 
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vibration of the heat exchanger tubes. Dissatisfaction with the sheet joints that connect 
the cylinder to the tube is another consistent operating concern.  
Spillage from darting joints is the second kind of auxiliary disappointment that may 
occur during the operation of a heat exchanger. As a result of the minute stacking of the 
joint that is caused by the heated expansion of the interconnecting funnelling, ruptures 
may sometimes occur in the spout ribs. Joint leakage may be caused by non-
temperature conveyance in the cylinder sheet or spread in distinct pass configurations. 
This might happen on occasion. In most cases, the solution to such supplementary 
problems is to replace the gaskets that are leaking with ones that have stacking and 
unwinding qualities that are more suited.  
 
B. Performance Problems  
The execution is often messed up as a result of the unneeded cylinder fouling which 
occurs. In a heat exchanger, the surface of the cylinder becomes protected by 
accumulations of dirt, residue, soil, scale, and other similar substances while the device 
is performing routine operations. Fouling is the term used to describe this remarkable 
arrangement of rust and expression of liquid debasement on the surface. The presence 
of nasty ants on the surface of the cylinder reduces the amount of available stream area 
and increases the amount of skin erosion, which results in an increase in pressure 
misfortune and a decrease of heat transfer. The majority of the time, units that have a 
low stream speed plan are the ones that have uneven rates of cylinder fouling. A bad 
astounding design that causes a stream misdistribution may lead to uneven fouling on 
the shell side of the cylinders. This can prevent the cylinders from functioning properly. 
The metal temperature profile in particular cylinders is significantly altered as a result 
of profoundly non-uniform fouling, which results in large cylinders to tube sheet joint 
leads. Warm issues that are located on the inside of the heat exchanger have the 
potential to create a real debasement of the heat obligation. When it comes to welds 
linking pass segment plates to one another and to the channel, the most obvious model 
is the one that results in disappointment..  
 
C. Metallurgical issues  
The most often reported metallurgical problems are stress consumption, galvanic 
consumption, and disintegration. Stress consumption occurs when the material is 
stressed. When the galvanic activity cannot be completely eliminated, it is possible to 
avoid a significant amount of these problems by exercising caution when selecting the 
material to be used. There is a recommendation for the use of squanderer anode.  

 
CONCLUSION 
When the shell and cylinder heat exchanger that is included in HOCL is disassembled, 
several reasons for the failure of this heat exchanger are discovered as a result of the 
investigation. The failure of this heat exchanger may be attributed to a number of 
factors, including vibrations that are generated inside the hardware when it is operating, 
the consumption of metals that are used in the gear, and the overheating of the 120 
cylinders that are located at the end of the device. In addition, the whole design of this 
heat exchanger is examined, and it is found that the actual area that is present in this 
heat exchanger is not precisely the area that is necessary for the movement of heat. This 
information indicates that the structure of this heat exchanger is not protected. 
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