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Objective 

To acquaint and equip the students with the principles of heat and mass transfer and its 

applications in food processing. 

Theory 

UNIT I 

Introduction to heat and mass transfer and their analogous behaviour, steady and 

unsteady state heat conduction, analytical and numerical solution of unsteady state 

heat conduction equations, use of Gurnie-Lurie and Heisler Charts in solving heat 

conduction problems. Applications in food processing including freezing and 

thawing offoods. 

UNIT II 

Convective heat transfer in food processing systems involving laminar and turbulent 

flow heat transfer in boiling liquids, heat transfer between fluids and solid foods. 

Functional design of heat exchangers:  Shell and tube,  plate and scraped surface heat 

exchangers, Jacketedvessels. 

UNIT III 

Radiation heat transfer and its governing laws, its applications in food processing. 

UNIT IV 

Molecular diffusion in gases, liquids and solids; molecular diffusion in biological 

solutions and suspensions molecular diffusion in solids, unsteady state mass 

transfer and mass transfer coefficients, molecular diffusion with convection and 

chemical reaction, diffusion of gases in porous solids and capillaries, mass transfer 

applications in food processing. 

Practical 

Solving problems on steady and unsteady state conduction with or without generation; 

numerical analysis; problems in natural and forced convection; radiation; designof 

heatexchangers;performingexperimentson heat conduction, convection and radiation 

heat transfer. 
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