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Theory
Biomass sources and characteristics; Fermentation processes and its general requirements; 

Aerobic and anaerobic fermentation processes and their industrial applications; Heat transfer 
processes in anaerobic digestion systems.

Biomass production- wastelands, classification and their use through energy plantation; 
Selection of species, methods of field preparation and transplanting; Harvesting of biomass 
and coppicing characteristics; Biomass preparation techniques for harnessing (size reduction, 
densification and drying).

Bio-energy- properties of biomass and conversion technologies, pyrolysis of biomass to 
produce solid, liquid and gaseous fuels; Biomass gasification, types of gasifiers, various types of 
biomass cook stoves for rural energy needs; Thermo-chemical degradation; History of small gas 
producer engine system; Chemistry of gasification; Producer gas- type, operating principle; Gasifier 
fuels, properties, preparation, conditioning of producer gas; Applications, shaft power generation, 
thermal application and economics; Trans-esterification for biodiesel production and application 
in CI engines; production process, properties and application of ethanol; Bio-hydrogen production 
routes.

Environmental aspect of bio-energy; Assessment of greenhouse gas mitigation potential; Cost 
economics of bio-energy systems.

Practical
Study of anaerobic fermentation system for industrial application; Study of gasification for 

industrial process heat; Study of biodiesel production unit; Study of ethanol production unit; Study 
of biomass densification technique (briquetting, pelletization, and cubing); Study of integral bio 
energy system for industrial application; Study of bio energy efficiency in industry and commercial 
buildings; Study of energy efficiency in building, study of Brayton, Striling and Rankine cycles; 
Study of Biomass gasifiers; Study of biomass improved cook-stoves; Estimation of calorific value 
of biogas and producer gas; Testing of diesel engine operation using dual fuels and gas alone; 
Performance evaluation of biomass gasifier engine system (throat less and downdraft); Study on 
producer gas- types, application, shaft power generation, thermal application and economics; Study 
of cost economics of biofuel.

Suggested Readings
1. Basu, P. 2018. Biomass Gasification, Pyrolysis and Torrefaction. Academic Press. 
2. Butler, S. 2005. Renewable Energy Academy: Training Wood Energy Professionals.
3. Knothe, G., Gerpen, J. V. and Krahl, J. (Eds). 2010. The Biodiesel Handbook. AOCS Press.
4. Rai, G. D. 2013. Non-Conventional Energy Sources. Khanna Publishers, New Delhi.
5. Reed, T. B. and Das, A. 1988. Handbook of Biomass Downdraft Gasifier Engine Systems. SERI.

Refrigeration and Air Conditioning                           3 (2+1)

Objective
1. To make the students acquainted with the principles of refrigeration, different types of 

refrigerating equipment 
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2. To enable them to design the refrigeration and air conditioning systems

Theory
Definition of pure substance, phases of a pure substance, phase change process of a pure 

substances; compressed liquid and saturated liquid, saturated vapour and superheated vapour, 
saturated temperature and saturated pressure; T-V diagram for heating of water at constant pressure. 

Latent heat: Latent heat of fusion, latent heat of vaporization; liquid vapour saturation curve; 
property diagram for phase change process, T-V diagram, P-V diagram, P-T diagram; property 
tables, state-liquid and vapour states, saturated liquid-vapour mixture, superheated vapour, 
compressed liquid.

Principles of refrigeration, units, terminology, production of low temperatures, air refrigerators 
working on reverse Carnot cycle and Bell Coleman cycle; Vapour refrigeration-mechanism, P-V, 
T-S, P-h diagrams, vapour compression cycles, dry and wet compression, super cooling and sub 
cooling; Vapour absorption refrigeration system.

Common refrigerants and their properties; Thermodynamic properties of moist air, perfect gas 
relationship for approximate calculation, adiabatic saturation process, wet bulb temperature and its 
measurement, psychometric chart and its use, elementary psychometric processes.

Air conditioning: principles, type and functions of air conditioning, physiological principles in 
air conditioning, air distribution, factors considered for designing an air conditioning system; Room 
ratio line, sensible heat factor, by-pass factor; types of air conditioners and their applications; Cold 
storage plants; calculation of refrigeration load and cold storage design considerations.

Practical
Study of P-V and T-S chart in refrigeration; Study P-h chart (or) Mollier diagram in refrigeration; 

Solving problems on air refrigeration cycle; Solving problems on vapour compression refrigeration 
cycle; Study of domestic water cooler; Study of domestic household refrigerator; Study of vapour 
absorption refrigeration system; Study of cooling tower and to find its efficiency; Study of heat 
pump test rig; Study of Ice plant test rig; Study of psychrometric chart and various psychrometric 
processes; Solving problems on psychrometrics; Study of window air conditioner; Study cold storage 
for fruit and vegetables, freezing load and time calculations for food materials; Study on repair and 
maintenance of refrigeration and air-conditioning systems; Visit to chilling or ice making and cold 
storage plants.

Suggested Readings
1. Arora, C. P. 2012. Refrigeration and Air Conditioning. Tata-McGraw-Hill, New Delhi.
2. Khurmi, R. S. 2016. Refrigeration and Air Conditioning. S Chand and Co. Ltd, Ram Nagar, New 

Delhi.

Post-Harvest	Engineering	of	Horticultural	Crops	 2	(1+1)

Objective
To make the students acquainted with unit operations in processing of major horticultural 

crops and working principles of different machineries for these.


