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DE NMED540 Heat Exchanger Design 3 0 0 3

Course Objectives

e The objective of the course is to understand the thermal design procedures of different types of Heat
Exchangers used is various industrial applications.

e To get familiarized to different types of standards, charts, templates, property tables, industrial practices etc.
required for design of heat exchangers.

Learning Outcomes

e Have a broad understanding of different heat transfer correlations used in various applications.
e Learn the step by step procedure to design various types of heat exchangers.
e Learn to estimate heat transfer rates in heat exchangers under various operating conditions.

e Learn about the material selection and maintenance of heat exchangers.

Unit Topics to be Covered Lecture Lecture | Learning Outcomes

No. Hours

1 Introduction to Heat Exchangers, Classification of
Heat Exchangers, Direct transfer type, Storage type, Understanding different types of heat
Direct contact type, Tubular, Plate and Extended 6 exchangers and their merits, demerits
surface H.Es, TEMA Nomenclature of Shell and Tube and applications
Heat Exchanger

2 Basic Thermal and Hydraulic Relations in Heat ) .
Exchangers Design, Basic Principles of Thermal Understanding the basic methodology

Design, The effectiveness-NTU Method, Thermal for heat exchanger design calculations.

Hydraulic correlations for H.E Design, Shell side 7 To get familiar “{ith Various_
Hotvconelation correlations required for design

calculations and their applications.

3 The tube side correlations, Thermal Design of Shell
and Tube heat exchangers: Kern’s Method, Tinker Step-by-step design procedure for
Model, Divided Flow Method, Design considerations 8 different approaches for designing shell
and tube heat exchanger.
4 Effects of fouling, Design of Condensers and Tenmiing theeiests st ronling dnheat
Evaporators, Types and choice of a condenser / :
evaporators, Heat Transfer coefficient and Pressure 8 Sachangendenienil (- Hiorols i

correlations required for designing

drop calculations
' condensers and evaporators,

5 Design procedure, Thermal Design of Compact Heat Learning the methodology and
Exchangers, Flow arrangements and Surface 6 correlations required for designing
Geometries, Heat Transfer and Friction factor data compact heat exchangers.

6 Calculation procedure of compact heat exchanger, ? . ’

Flow induced vibrations in H.E, Tube vibration, Izeanningdifferent meehanismson flow-

induced vibrations and its effects,

Vibration Damage patterns, Regions of tube failures, 7 ; " .
o : ; Learning materials and manufacturing
Heat Exchanger Materials and their manufacturing :
. techniques used for heat exchangers.
techniques

Total 42
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2. A. P. Fraas and M. N. Ozisik, Heat exchanger Design, Wiley New York, 1989.
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