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2 Useful work

% Entropy generation
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! Tube bundle

2 Shell

% Head

* Front-end head

® Rear-end head

® Baffles

" Tube sheets

® Tubular Exchanger Manufacturers Association
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! U-bend shape
? Fixed tube sheet configuration
3 Bellows
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! Tube Passes
2 Even number of tube passes
* Tube layout
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! Transverse type

2 Longitudinal type

3 Plate baffles

* Rod baffles

> Single baffles

® Double segmental baffles
" allocation of streams
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! Heat transfer effectiveness
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! Entransy dissipation-based thermal resistance
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* Mutation

® Fitness Function
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! Randomly Selection
? Roulette Wheel Selection
¥ Ranking Selection
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Abstract

Due to limited energy resources, increasing energy demand and significant losses in
heating systems, it is necessary that providing a solution to reduce energy consumption of
these systems. One of the most thermal of systems that used widely in various industries,
are shell and tube heat exchangers. In this study, the optimization of shell and tube heat
exchangers design is investigated by applying the entransy dissipation theory and genetic
algorithm. Entransy is a new physical quantity, has been identified as a basis for optimizing
heat transfer processes in terms of the analogy between heat and electrical conduction.

Most convective heat transfer processes are characterized by two types of losses,
namely: Losses due to fluid friction and those due to heat transfer across a finite
temperature difference. Entransy dissipation caused by the irreversibility of the process of
heat transfer. Hence, Entransy dissipation is introduced by this two terms as an objective
function, and this study are optimized under fixed heat load rate and fixed heat transfer
area.

The results showed that when heat load rate is fixed, single-objective optimization,
can be improved performance of heat exchanger significantly. but single-objective
optimization in fixed heat transfer area increase efficiency while pump power increase very
much. It is found that the role played by the fluid friction is not fully taken into account
when the working fluid of heat exchanger is liquid in single-objective optimization
approach. In order to circumvent this problem, a multi-objective optimization approach to

heat exchanger design is established.

Keywords: Entransy dissipation number, Genetic algorithm, Optimization design,
Pareto front, Heat exchanger



s

-}

’% L/“

Shahrood University of Technology
Faculty of Mechanical Engineering

Effectiveness improvement of shell-and-tube
heat exchanger with entransy method

Pouya Eslami

Supervisor:

Dr. Mahmood Chahartaghi

February 2016



