
“Water is 1000 times more dense than air, so when the body moves forward through it, the water resists its movement”
Discuss the above statement in relation to ‘Front Crawl’ and ‘Breaststroke’ showing a sound understanding of the different types of resistance/drag, swimmers need to overcome.

“The ratio of the density of substance to the density of water is know as ‘specific gravity’.” 
The specific gravity of a human body is 0.97-0.98 but water has a specific gravity of 1.00 because of this the human body will float very low in the water. Males tend to float even lower than females because the male body tends to have a higher muscle content and females tend to have a higher fat percentage, therefore females will float higher than males. Also the women that tend to have more adipose tissue on their hips and thighs will more than likely be able to do a flat floating position when in the water and will be able to do it a lot easier than men.

Resistance 
 The reason that water offers so much more resistance is because water is a 1000 more dense than air and thats another reason that the efficiency for swimming is lower than any other sport. The term used to describe the resistance of fluid is drag or resistive drag.
The acceleration of the swimmer will all come down to as long as the propulsive forces they apply are greater than the resistive forces holding them back in the water. When water hasn’t come into contact with any objects it with flow in a smooth and unbroken streams until they come into contact with objects and then that’ll disturb it’ll stillness. When you first get to the pool in the morning, for example, when no one has been in the pool it looks so calm and still nut as soon as someone gets in it becomes a lot more violent. 
Laminar flow – smooth flow where the molecules travel in the same direction [least resistance] 
Turbulent flow -  interrupted flow where the molecules rebound wildly in all directions.  Looks like white water at the surface and air bubbles around swimmers limbs [most resistance]
Turbulent water will intrude on laminar streams – the swirling water increases the pressure in front of the swimmer relative to the pressure behind, where the flow is more laminar.  This large pressure differential between front and rear is what holds swimmers back. Turbulent flow is the difference between swimming in sea water or swimming in a pool. The swimmer is a lot more efficient in a swimming pool because the water molecules all travel in the same direction so there is less resistance.  A big reason why swimmers work hard on making the shape of their bodies so streamline is to make the least amount of resistive drag as possible and this automatically takes up less space in the water which again makes less resistive drag and then they become more efficient in the water. 

Drag
There 4 types of drag that we look at when swimming, frontal drag, eddy drag, skin friction or frictional drag and wave drag.
Frontal drag
Frontal drag is one of the main things that contribute to the overall resistive force that a swimmer will experience when in the pool. It is important for a swimmer to keep the frontal area as small as possible in the water. Frontal drag happens because of the shape the swimmer presents to the oncoming water and any side to side movement in the water will increase the frontal drag dramatically. A rolling action in the crawl strokes around the longitudinal axis can help minimise profile resistance.
Eddy drag
As the swimmer moves forward water fills in behind him and this has a tendency to create eddy currents. This will pull the swimmer back because in a way the swimmer creates a hole in the water and the eddy currents will fill that hole. Swimmers will be pushed backwards by the high pressure in front of them and will be pulled or sucked back by the low pressure behind them. 
Skin Friction
Skin fiction has the least amount of contribution to the overall resistive drag on the swimmer. This is the friction between the swimmers’ skin and the water –  water molecules are pulled along with the skin and exert a frictional effect on molecules in adjacent streams, pulling them along as well The amount of viscous drag is determined by the roughness of the swimmers’ body.Consequently top class swimmers practice the ritual of shaving down or wearing tight fitting costumes made of smooth fabric in order to reduce drag.
Wave Drag
The cause of this type of drag is caused by the turbulence at the surface of the water and this happens in the act of where air and water collide. A wave is created when a swimmer moves a body part at the surface of the water. Bow waves are created by the heads and trunks of the swimmers as they moved forward to the side or up and down by the recovery movements of their arms and legs. 
So the bigger or more violent the movement at the surface of the water the bigger the wave created and therefore if the wave is bigger there is more resistance to the forward movement of the swimmer. The only way a swimmer is going to move through the water without the aid of a push off is to create propulsion with the body’s levers, the arms and legs.The exact methods of propulsion have been the topic of debate amongst sports scientists and coaches for many years with a number of theories being proposed.The following methods are three ways of creating propulsion:

 - Paddle action.
 - Finning action.
 - Sculling action.

Front Crawl 
“This is the fastest and most efficient stroke. A continuous propulsive force is applied backwards in order to send the swimmer forwards. It evolved in the middle if the nineteenth century when it was realized that recovery over water was faster than under the water”(Swimming Teaching Resources v1.0)
The front crawl is the most streamline body position therefore it is the most efficient when in the water. When in the water there is a continuous propulsion from the arm action and also makes the least amount of frontal drag because majority of the action takes place within the body line which also makes less eddy drag. This stroke also puts the body in the strongest position when in the water to use strong chest and shoulder muscles. When looking at BLAPT with this stroke we start with the body position. The head in the with the body helps lessen frontal drag. Eyes always looking forward and down again because of frontal drag, shoulders at the surface and rolling with the stroke and hips stay close to the surface and you also have to keep them rolling with the stroke. Some common mistakes when it comes to body position as that swimmers tend to hold their breath in the water and lifting and turning their heads when breathing instead of using the little pockets of air that are created during the stroke. When we look at leg action you need to have alternating and diagonal sweeps of the legs, the legs kick down and laterally, and up laterally in the direction the body is rolling. The rolling in the hips is essential in keeps the leg action efficient. When teaching beginners the best way to help them understand and visualize the movement is to say “long legs and flop ankles”. Even at elite level leg and foot flexibility is essential when breaking down the stroke. A common mistake with leg action is the scissor kick. This is where the swimmer starts parting the legs like a scissors and it causes a lot of drag and also it ruins the body position and the efficiency of the stroke and then the swimmer starts to snake but sometimes this happen when the arms start to cross over each other. The arm action is hand enter with fingertips and palm facing downwards to the pool and a bent elbow in line with the shoulder and then the arm extends straight forward. 









Swimming Teaching Resources v1.0

Front Crawl- power point
 
Buoyancy, resistance and propulsion - power point 


