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Section 1: Types, Components, and Industrial Applications
:Classification and function of heat exchangers e

(Shell-and-Tube (STHE
(Air-Cooled (ACHE
(Plate Heat Exchangers (PHE

Condensers, reboilers, evaporators

P W N R

Heat exchanger components: tube bundles, baffles, nozzles, tube sheets o
Heat transfer fundamentals: conduction, convection, and flow arrangements e
TEMA standards and exchanger nomenclature e

Selection criteria based on application, fluids, and performance requirements e

Industry-specific case studies e

Section 2: Thermal and Hydraulic Design Principles

Relationship between temperature difference, flow rate, and heat duty e

:Sizing and rating calculations e

LMTD and NTU methods .1
Overall heat transfer coefficient .2



Hydraulic performance: pressure drop, fluid velocity, pumping power
Design of air-cooled exchangers: fan sizing, airflow, energy efficiency
Compact design considerations for PHE and spiral units

Workshop: sample design calculations and sizing exercises

Section 3: Mechanical Design, Materials, and Fabrication

Mechanical loading on exchanger components

Material selection for tubes, shells, gaskets, and plates

Nozzle loads and allowable stresses

(Mechanical design standards and fabrication codes (ASME, API, TEMA
Welding, expansion, and joining technologies

Common design failures and how to prevent them

Workshop: evaluating construction methods and mechanical design constraints

Section 4: Operation, Maintenance, and Troubleshooting

Operational challenges: fouling, scaling, vibration, flow maldistribution
Monitoring and control of tube-side and shell-side conditions

Inspection methods: visual, ultrasonic, IR thermography, borescope
Corrosion and erosion mechanisms and mitigation strategies
Fitness-for-service assessments and mechanical integrity evaluations
Maintenance practices: mechanical cleaning, chemical descaling, re-tubing
Tube plugging criteria and vibration control solutions

Workshop: troubleshooting scenarios and field failure investigations

Section 5: Performance Monitoring and Enhancement Techniques

Key performance indicators: thermal efficiency, pressure drop, flow distribution
Testing procedures and performance benchmarking

:Heat transfer enhancement techniques

Fin-tube designs .

Surface treatments and turbulator inserts .

Basics of heat integration and energy recovery
Introduction to Pinch Analysis for process optimisation
Strategies for extending equipment life and reducing downtime

Workshop: performance analysis using real operating data
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