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1️⃣ Introduction to Refrigeration and Air Conditioning Systems
📌 Definition
· Refrigeration: Process of removing heat from a space or substance to lower its temperature below ambient.
· Air Conditioning: Process of treating air to control temperature, humidity, cleanliness, and distribution to meet comfort or process requirements.
📌 Applications
· Food preservation
· Comfort cooling (residential, commercial)
· Industrial processes
· Medical facilities

2️⃣ Types of Refrigeration and Air Conditioning Systems
🧊 Refrigeration Systems
· Domestic refrigerators and freezers
· Commercial systems (display cabinets, walk-in cold rooms)
· Industrial systems (large cold storage, food processing)
💨 Air Conditioning Systems
· Window units
· Split systems
· Central air conditioning (chillers, AHU systems)
· Package units

3️⃣ Components of Refrigeration and Air Conditioning Systems
🔥 Basic components
1. Compressor: Pumps refrigerant through the system.
2. Condenser: Rejects heat to the surroundings.
3. Expansion device: Reduces refrigerant pressure.
4. Evaporator: Absorbs heat from the space to be cooled.
5. Refrigerant: Working fluid that cycles through the system.
⚡ Supporting components
· Fans and blowers
· Filters
· Piping and tubing
· Electrical controls
· Safety devices

4️⃣ Pre-installation Preparation
✔️ Site assessment
· Check space dimensions
· Verify structural support
· Ensure adequate ventilation
· Confirm electrical supply and drainage
✔️ Tools and equipment
· Refrigerant manifold gauge set
· Vacuum pump
· Leak detector
· Pipe bender, flaring tools
· Electrical tester
· Personal Protective Equipment (PPE)

5️⃣ Installation Procedures
🛠️ Mounting equipment
· Secure indoor and outdoor units
· Install support brackets
· Use vibration isolators
🛠️ Pipework installation
· Measure, cut, and bend copper tubing
· Braze or flare connections properly
· Insulate pipes to prevent condensation and heat loss
🛠️ Electrical connections
· Follow circuit diagrams
· Connect control wires and power supply
· Ensure proper earthing
🛠️ Refrigerant charging
· Evacuate system using a vacuum pump (at least 500 microns)
· Charge refrigerant as per manufacturer's recommendation
· Check superheat and subcooling
🛠️ Condensate drainage
· Install proper slope for drainage pipes
· Avoid water backflow or leakage

6️⃣ Commissioning the System
⚙️ Pre-start checks
· Tightness test (leak test)
· Electrical insulation test
· Verify correct refrigerant charge
⚙️ Start-up
· Switch on system
· Monitor pressures and temperatures
· Adjust settings as required
⚙️ Performance verification
· Check cooling performance
· Check air distribution
· Confirm noise levels and vibrations

7️⃣ Safety Precautions
· Wear PPE: gloves, goggles, safety shoes
· Avoid open flames near refrigerants
· Ventilate work area
· Follow electrical lockout/tag-out procedures
· Handle refrigerants per environmental regulations (e.g., avoid venting to atmosphere)

8️⃣ Maintenance Considerations
· Regularly clean filters and coils
· Check and tighten electrical connections
· Inspect for refrigerant leaks
· Check oil levels in compressors
· Lubricate moving parts

9️⃣ Documentation and Handover
· Provide user manual and warranty
· Record installation details (type of refrigerant, charge amount, system pressures)
· Train user on operation and basic maintenance
· Sign completion and handover form

10️⃣ Occupational Health, Safety, and Environmental (OSHE) Considerations
· Comply with OSHA and NEMA standards
· Handle refrigerants responsibly (e.g., recovery and recycling)
· Dispose of packaging materials safely
· Avoid noise pollution during installation

⭐ Key Competencies (OS-based Outcomes)
✔️ Able to read and interpret installation drawings and manuals
✔️ Correctly install and secure refrigeration and AC equipment
✔️ Connect piping and electrical systems per standard procedures
✔️ Charge, evacuate, and test system performance
✔️ Comply with safety, environmental, and quality standards

