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AIR FLOW AND PNEUMATICS 

Rapidly moving air generates power or energy. When a fast moving car 

passes by at high speed, you will notice or feel a push by the force of 

the wind created by the moving vehicle. Gases and liquids under 

pressure can be used to transmit energy over long distances. When gas 

pressure is the; liquid used to transmit energy, it is called pneumatics. 

When liquid such as oil under pressure is used to transmit energy, it is 

called hydraulics. 

Relationships b/w Speed and Pressure in Air Flow 

Air can move. Moving air is called wind. Wind is air in motion. For a 

body to move away from its static position, it must be pushed or pulled 

by a net force. A body moves when it is subjected to a force greater and 

enough to overcome the resistance of the body to from its static 

position. 

If a hole is punched in an inflated balloon, the air moves out very fast. 

This is because the air pressure in the balloon is much higher than 

pressure outside the balloon. 

 

EFFECTS OF AIR MOTION ROUND AN OBJECT 

Every object moving in the sir, such as kite an aeroplane, a bird or a 

balloon, has two vertical forces and two horizontal forces acting on it. 

The vertical force acting downward is the weight of the object. The 

other which acts upwards is called the lift of the two horizontal forces, 

that which pushes the object forward is called the thrust. The other 
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which pushes the object backward, is the drag. Both lift and drag are 

effective when air moves round an object. 

 

LIFT 

Lift is the uopward force produces when air flows around an object. 

For lift to be produced, the velocity of air below the object must be 

higher than the velocity of air above it. This causes the pressure beneath 

to be greater than the pressure above the object. However, lift is 

developed when air flows round aeroplanes shaped like an aerofoil.  

 

DRAG 

Drag is the force that tends to slow down a moving body. The force is 

produced by the action of air on the surface of the object. It acts on all 

bodies. Because of the streamlined nature of an aerofoil, it has little 

drag. This makes it a suitable shape for aeroplanes. 

 

OPERATION OF THE PAPER KITE 

The principle of operation of the paper kite is like that of a bird with 

outstretched wings. It must produce a lift which will keep the kite in 

the air. The thrust which will keep the kite in the air. The thrust which 

acts towards the front is produced by a string tied to the paper kite. The 

flow of air around the paper kite must be faster above the kite than 

below it. To achieve this, a rope is tied about one-third of the distance 

from the front end of the paper. A thread is also tied to the tail end while 

the middle is supported with a thin broomstick formed into a cross. 

MAKING OF A KITE 

1. Get a sheet of cardboard paper 

2. Fold the sides to form a wing 

3. Attach a long thread equal to the height you want it to reach 

4. Make a cross with broomsticks at the centre 
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5. Attach a tail (maybe a rope or thread) to it. 

6. Check whether it can fly. 

 

THE WORKING OF A WINDMILL  

The principles of operation of the windmill is similar to that of electric 

fans. A wind blowing across the vanes turns the wheel and the power 

produced is used to do some useful work such as pumping water and 

operating the mills. 

 

PNEUMATICS 

Gases and liquids under pressure can be used to transmit energy over 

distances. Such systems are called fluid power systems. When 

compressed air (gas) is the liquid, it is called pneumatics, while 

hydraulics is the term used when the fluid is liquid under pressure. 

Hydraulics system tend to be used at much higher pressure than 

pneumatics systems.  

 

WEEK 2 

SIMPLE HYDRAULIC AND PNEUMATIC DEVICES  

This include the simple force pump, double-acting pumps and 

centrifugal pumps etc.  

 

PUMPS  

Pumps are used to move gases and liquids by applying pressure greater 

than those of the gases or liquids. Examples are bicycle pump and the 

suction pump also called lift which is used for lifting liquids from a low 

level. 
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CENTRIFUGAL PUMP 

A centrifugal pump has a set of moving vanes which receive the fluid 

(air or water) at a smaller radius. The moving vanes increase the speed 

of the fluid at a lager radius, the fluid enters a row of stationary vanes. 

These reduce the speed of the fluid, so that the fluid pressure rises. The 

fluid is then discharged at high pressure.  

COMPRESSED AIR DEVICES 

When pressure is exerted at one point on a liquid in a vessel, this 

pressure is transmitted equally to all other pints in the vessel. The 

pressure is the same in all directions. This means that, as long as it is 

the liquid of the same density that us being transmitted, the pressure is 

the same throughout, in spite of the shape of the vessel containing the 

liquid. 

HYDRAULIC DEVICES  

This includes; hydraulic jack, hydraulic press for steel forging, simple 

garden sprinkler, reaction turbine, waterwheel, car brakes and the 

hydraulic hammers for forging red-hot steel. 

 HYDRAULIC JACK 

This is based on the same principle as the double acting pump except 

that the discharge action in the hydraulic jack moves the liquid into a 

high pressure compartment. The piston is equipped to carry heavy loads 

such as cars. 

GARDEN SPRINKLER  

A sprinkler consist of one or more water jets which can revolve about 

the centre as it sprinkles water in a lawn or garden. 

THE WATER WHEEL  

The waterwheel moves because of water movement. When 

downstream water that is moving fast hits the vanes on the wheel, 

higher pressure is created in the side that is not hit. This causes the 
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vanes to move in the direction of flow of the stream. This is turn, makes 

the wheel rotate. 

SUMMARY  

 Wind is air in motion 

 Air moves from areas of higher pressure to area of lower pressure  

 Every object moving in the air has two vertical forces and two 

horizontal forces acting on t. 

 The vertical forces re the weight of the object and the lift, while 

the horizontal forces are the thrust and the drug. 

 Fluid power systems are systems where gases and liquids are used 

to transmit power over long distances. 

WEEK 3 

SIMPLE ELECTRICAL WIRING   

ELECTRICAL WIRING TOOLS, MATERIALS AND 

ACCESSORIES 

Electrical wiring requires 3 classes of resources. These are tools, 

materials and accessories/fitting. 

 

TOOLS FOR ELECTRICAL WIRING  

The common tools used in electrical wiring include: the hammer, plier, 

knife, gimlet, screwdriver, hacksaw, fishing tape, cutter, spirit level, 

pipe-bending machine, tester and the ohmmeter. 

HAMMER: This is used to drive in wiring nail which holds the clips. 

PLIERS are used to hold or twist cables during wiring 

GIMLETS are boring tools used to bore holes in wooden blocks or 

other wooden surfaces. 

HACKSAWS are used to cut pipes in conduit wiring  
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OHMMETER  

An ohmmeter is used to test resistance and to test the continuity of 

wiring. 

SPIRIT LEVEL is used to check the straightness  

MATERIALS FOR ELECTRICAL WIRING 

Whereas tools can be used and re-used in electrical wiring, materials 

are used only once. The following are the main materials used in 

electrical wiring: 

1. Cables 

2. Nails 

3. Clips 

4. Conduit 

5. Screws 

ACCESSORIES/FITTINGS FOR ELECTRICAL WIRING  

These are the fixtures to which the cables are connected. They include: 

1. Switches 

2. Socket outlets 

3. Joint boxes 

4. Lamp holders 

5. Ceiling roses 

6. Distribution boxes 

7. Cooker control units 

8. Lamps 

ELECTRICAL CIRCUIT 

An electric circuit is an arrangement of conductors for thr purpose of 

carrying current. Before electric current can flow in a circuit, two 

conditions must be fulfilled. These are 

1. There must be a source of electromotive force (e.m.f) to 

overcome the resistance of the circuit. 
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2. There must be a complete path of conducting materials the 

current can flow. This means that all devices used in electric 

circuit are conductors. 

A CONDUCTOR is a material that allows easy passage of electric 

current. 

ELECTROMOTIVE FORCE (EMF) is the power of pumping 

electrons by the generator. 

TYPES OF CIRCUIT DIAGRAM 

1. Series Circuit 

2. Parallel Circuit 

 

In a series circuit, the same current flows from the positive terminal of 

the battery through bulbs 1 and 2 back to the battery through the 

negative terminal. In series circuit, one end of battery is connected to 

one end of bulb 1, while the other end is connected to the other end 

bulb 2. 

In parallel circuit, same sides of the two bulbs are connected to the 

positive terminal of the battery, while the other 2 sides of the 2 bulbs 

are connected to the negative terminal. 
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WIRING DIAGRAM 

The best practice in electrical wiring is to first draw the wiring 

diagram. This helps the electrician to clearly understand how the 

materials for the wiring. A wiring diagram shows how the cable is 

laid out and the accessories are positioned. Wiring diagrams are 

demanded by housing authorities before approval is granted for the 

building of a house.  
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SYMBOLS OF SOME ELECTRIC ACCESSORIES 
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SIMPLE WIRING 

Materials required  

1. 13 Amp Socket outlet 

2. 15 Amp Socket outlet 

3. 30 Amp Socket outlet 

 

PROCEDURE 

1. Open the top cover by removing the screw on the top. 

2. Observe the internal construction of the socket outlets 

3. Close the socket and perform the next activity  

PRACTICAL WIRING DIAGRAM 
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Parallel connection was used to demonstrate this  

A POINT OF LIGHT CONTROLLED 

BY ONE SINGLE POLE SINGLE 

THROW SWITCH 

SAFETY REGULATIONS IN HOUSE WIRING 

1. Always obey safety regulations and procedures as specified by 

regulating authorities such as the Institute of Electrical 

Engineering (IEE) 

2. Always use the right tool for each activity  

3. Do not work on a live circuit 

4. Switch off all accessories and devices before working on them  

5. Joints in electrical conduction must be tight 

6. Connect all single pole devices eg Switches to the live-

conductor 

7. Provide an adequate and durable earthing system  

8. Do not install socket outlets in a bathroom. Only specified 

switches for bathrooms can be used. 


