REFRIGERATION & AIRCONDITIONING

THEORY - I

THERMODYNAMIC PRINCIPLES AND PROCESS:
 Thermodynaic properties, process and cycle- units and dimesions- force, mass, weight, density, specific volume and specific gravity- detailed study of power and energy- laws of thermodynamics - pressure and temperature- Boyle’s law- Charles law and universal gas equation - specific heats of gases- isothermal process - adiabatic process-  polytropic and throtting process- entropy adiabatic and isentropic on T-0 diagram- entropy of vapour - joule-Thompson effect- modes of heat transfer-Fourier’s law,Newton’s law of cooling, Stefan Boltzman law.

REFRIGERATION METHODS AND AIR REFRIGERATION:
   Refrigeration- definition-Reversal Carnot cycle- Bellcoleman air-refrigeration-vapour Refrigeration-Coefficient of Performance.

REFRIGERANT:

   Refrigerants- properties-classification-Halocarbon components-Hydrocarbons-inorganic compounds-secondary refrigerants-anti-freeze solutions - selection of refrigerant- leakage test- refrigerant piping materials and valves.

PSYCHROMETRIC PROPERTIES OF AIR:

 Composition of air- Dalton’s law of partial pressure of water vapour in air- partial pressure water vapour - dew point temperature- maximum water vapour ontent - absolute humidity- relative humidity- wet bulb and dry bulb temperature- heat content of air- sensible and latent  heat- specific volume of air- psychrometric chart- humidity ratio- different process like cooling by dehumidification, sensible heating or cooling and humidification- mixing or air- sensible heat ratio.

COOLING LOAD:

  Source of heat load- wall gain load, air change load, product load, infiltration & ventilation Load and miscellaneous load- equipment running time- coefficient of transmission or U Factor- temperature differential across walls, ceilings and floors  - effects of solar radiation- Respiration heat - air quantities and change- principles only.
ELECTRICAL:

  Electomotive force and potential difference, electric current and resistance. Faraday’s Law, Ohm’s law, Energy and power and their units and calculations. Principle of moving coil, moving iron and dynamometer- Voltmeter, ammeter, Wattmeter, energy meter and Megger, Electric conductor, types of wire, switch, holder,  socket and fuse- Insulation- Earthing.

TOOLS:

  Types of hand tools and instruments used by refrigeration mechanics & electricians- precautions and safety in handling the tools - Precautions to avoid electric shock- safety measure to handle refrigerants.
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REFRIGERATION & AIRCONDITIONING

THEORY - II
VAPOUR REFRIGERATION:

  Vapour compression refrigeration system, T-0 and P-H diagrams- Effect of under cooling and super heating- effect of suction and delivery pressure - effect of suction temperature on cycle efficiency- effect of condensing temperature on cycle efficiency- Vapour absorption refrigeration system- difference between vapour compression and absorption system- problems.

COMPRESSORS:
 Types of compressor- reciprocating compressors, screw compressors, centrifugal compressor and Hermetically sealed compressors- cylinder, piston, suction and discharge valves- Compression ratio- volumetric efficiency- capacity- effect of sub-cooling and super heating on compressor performance- lubricating oils - properties- methods of lubrication- oil separator- overhauling of compressors.

EVAPORATORS, CONDENSORS, COOLING TOWERS:

 Evaporators: Types of construction- surface area of evaporator- air cooling finned evaporator - liquid chilling evaporators- shell and tube cooler, dry expansion chiller, flooded chiller- plate type heat exchanger- secondary refrigeration

CONDENSORS:

   Types - air cooled- water cooled and evaporative condenser- water cooled condenser circuit- fuelling rates- double tube type - shell and coil type- shell and tube type- plate type heat exchangers- condenser controls.
COOLING TOWERS:

  Natural draft atmospheric spray- forced and induced draft cooling towers- selecting the proper cooling tower- installing the water pumps.

REFRIGERANT FLOW CONTROL:

   Hand expansion valves- Thermostatic expansion valves- constant pressure expansion valves- capillary tubes - selection/sizing of flow control device.

AIR-CONDITIONING:

  Introduction  to air conditioning, requirements of human comfort, heat and moisture losses from human body- ventilation- classification about summer and winter air conditioning- recommended inside design conditions. Air cleaning and air filter- odour removal- forced evaporation humidifier- fan and blowers- Axial flow fans- centrifugal fans- duct, air control dampers diffusers and grills- and type of Insulations.
  Necessity of defrosting- manual defrosting- automatic periodic defrosting- automatic hot gas defrosting.

APPLICATION OF AIR CONDITIONING AND REFRIGERATION:

   Industrial application- Diary, Brewery, Food preservation and cold storage- domestic refrigerator- commercial application of air conditioning- Window, split and central air conditioning- transport of air Conditioning-installation procedures- operation and maintenance.

ELECTRIC MOTORS AND CONTROL CIRCUITS:

  Type of motors used in refrigeration and air conditioning- Single phase and three phase Induction motors- hermetic motors- selection of starters & relays- thermal over load protection relay for hermetic motors- thermostat- interlocking controls - control circuit and wiring diagram- Electric motors and controls common troubles and rectification.
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