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Food Engineering and Technology

1. Engineering Thermodynamics: Zeroth law, first law, second law. Concepts of enthalpy,
internal energy, entropy and absolute temperature. Properties of pure substances and mixtures,
reversibility and irreversibility. Thermodynamics cycles. Refrigeration and air conditioning:
Refrigeration cycles, heat pump. Application of refrigeration in food processing and
preservation. Food freezing systems. Steam: steam generation, steam properties and
application. Psychrometrics: properties of air water vapour mixer; psychrometric properties,
charts and relations and psychro metric calculations.

2. Heat and Mass Transfer: Principles of heat and mass transfer to heat, different methods of
heat transfer, Fourier’s Law, Steady state heat transfer through plain and composite slabs,
cylindrical and spherical surfaces. Natural and forced convection, concept of overall heat
transfer coefficient, LMTD, heat exchangers in food processing, effectiveness of heat
exchanger. Fick’s Law of diffusion and basic concepts of convective mass transfer.

3. Basic Fluid Mechanics : Physical properties of fluids, classification of fluid flow, continuity
equations, Bernoulli’s equation and its application, steady state flow equation, concept of
viscosity, Newtonian and non-Newtonian fluids. Poiseuille’s equation. Navier Stoke’s
equation, flow through parallel plates and circular pipes. Concept of Reynold’s number and its
application. Pipe and pipe flow, fittings. Pumps, types of pumps and their application and
selection.

4. Food Engineering Operations: Materials and introduction energy balance for food
engineering processes. Size eduction, mechanical expression, mechanical separation, mixing
and agitation, emulsification and homogenization. Filtration, membrane separation,
sedimentation,  centrifugation,  crystallization, extraction, distillation, absorption,
humidification and dehumidification. Thermal processing of foods, Food concentration:
Evaporation, equipments, their selection and calculation. Freeze concentration. Drying and
dehydration methods, different kinds of dryers, their selection and design.

5. Food Microbiology: Microbiology and reproduction of bacteria. Pure culture technique:
serial dilution, pour plate, streak plate, spread plate, slant, broth and enrichment culture,
Iyophilization. Microbial Growth: Definition, Growth curve, account of different phases,
synchronous growth, doubling/ generation time. Relationship between number of generations
and total number of microbes. Disinfecting agents and its dynamics. Enzymes, specificity of
enzymes, coenzymes, cofactors, Enzymes inhibitors and activators. Applications of enzymes
in food industry, immobilized enzymes. Definition, scope and present status of Biotechnology
and its applications, Microbial propagation and production of SCP, Fermentation: Fermented
and non Fermented food, cereal fermentation.

6. Food Chemistry: Importance of different food constituent, Carbohydrate and its
classification and functions. Proteins, classification and properties of amino acids. Lipids
structure, physical and chemical properties. Vitamins and minerals in food. Food spoilage:
Types and factors, Food enzymes,



7. Food preservation techniques: Addition of salt, sugar, oil, spices, preservative, drying,
evaporation, heat treatment, irradiation, refrigeration, freezing, plant physiology:
Transpiration, Ripening, Senescence, Post-Harvest technology and its importance, Climacteric
and non-climacteric fruits.

8. Food Product technology: Parboiling, Milling of rice, wheat, malting, storage atmospheres:
Quality control and quality assurance, different quality attributes: qualitative, hidden and
sensory, HACCP and its application, Food adulteration: types, Estimation of moisture, crude,
fat, proteins, crude fibre, ash, sampling and its types, BIS, AGMARK, FPA, PFA, FAO



