2. Aerodynamics

By Doug Knight

General

Aerodynamics is the study of the motion of air and the interaction of the air with objects such as wings, buildings, and structures.

As air flows past an object, it is affected by the roughness of the object and slows down at the surface, creating a type of friction that is called drag. 

Further out from the surface, the air swirls and creates turbulence. Turbulence creates more drag.

Also, the air blowing on an object creates a pressure on the object, which can cause it to move - think of a sailboat.

Common Applications

Bicycle

Spokes

Handlebars make rider lean forward

Baseball

Curve by giving the ball a spin

Football - want to spin the ball along the axis for stability and distance

Heating System

Air passing over any object creates drag - applies inside vents

Heat must pass through the duct, around corners – drag leads to losses

Heater fan must be big enough to overcome the losses as well as deliver the required heat 

Car

Proper airflow reduces gas mileage

Formula one cars have the spoiler - tilted to keep the wheel on the ground and help control

Cars in the fifties had big fins and at highway speeds were very sloppy

Truck

Airflow over the cab hits a solid block, so use a spoiler

Want the trailer body to be as smooth as possible to improve gas mileage

Building

Tall buildings are designed to withstand the air moving by them

Citicorp building

Supposed to withstand winds from a storm to be expected every 100 years

Not constructed the way the architect specified

Could not withstand even a ten year storm

Had to reinforce the building

Might have had to evacuate millions of people from New York city

Bridges 

Designed to take into account the wind

Tacoma Narrows

How to control an aircraft

Yaw

Left – Right motion

Control with RUDDER (at the tail)

Pitch

Up – Down (waving) motion

Control with ELEVATORS (normally at the rear)

Roll

Rotating – spinning motion

Control with AILERONS (towards the ends of the wings)

Power

Add power – will climb

Reduce power – will come down

Flaps

Add more wing area to give more lift at slow speeds

Lets take a short flight

Before the flight

Make flight plan

Walk around the aircraft - inspect, look for leaks, damage, controls work, etc

Get in - seat belt - radio headset

Check the controls

Control Column

Rudder Pedals - brakes

Throttle

Check the instruments

Look out the windows - check that the controls work, and everything is clear

Start engine - warm up

Getting to the runway

Taxi out - steer using your brakes

Before we get on the runway - stop - run up the engine to full power

Get clearance from the tower

Set the altimeter so we know how high we are

Look around and taxi onto the runway and line up - brakes on – we’re facing into the wind

Ready to go

Full throttle – let go the brakes – we’re moving

Keep in the centre of the runway using the brakes

Speed builds up

At takeoff speed - pull back on the control column - lift off

Now we’re airborne

Let speed build up a bit

Gear up \ Flaps Up

Climb slowly away

Turning

At 400 metres altitude, turn left – control column to left – right aileron goes down and left aileron goes up – plane tilts to left and starts turning

Centre control column to end turn

Fly for about 1 km

Turn left onto downwind leg - wind is now behind us - see airport over to the side

Landing

Turn left onto base leg 

Start doing the landing checklist

Throttle back - gear down - flaps down

Turn left onto final - see the runway in front of us

Control your rate of descent using the throttle - WATCH SPEED

Just before the wheels touch - lift the nose - aircraft starts to stall

Touch down

Keep it straight using your brakes

Turn off onto the taxiway and taxi to the hangar

CitiCorp Building
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Cessna 150
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Galloping Gertie – The Tacoma Narrows Bridge

[image: image4.png]



[image: image5.png]




Famous Canadian Aircraft

Silver Dart
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De Havilland Beaver
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Avro Arrow
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Avro Jetliner
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Canadair CL215 Water Bomber
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