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You may have participated in your local city long distance race, perhaps a 5 km run or a 10 km run. Such formal races, where the distance run is a stupendous 42.195 km is officially called a marathon (see Box).

All participants start together and over time, some race ahead and bunches are formed, depending on their speed and staying power. Some people may even stop and walk in between, or pause for a drink of hydrating water. But there are professional marathon runners, for whom every minute counts and they keep trying to break the old records. And such people use a novel way to increase their speed: they run with a group of their own team members. How does this help?

Setting the pace
Earlier it was thought that having some other good runners to run with helps the main runner by setting a good pace. The team runners keep dropping back and other team members come up to help maintain the pace. This way, the supporting members help the main runner to maintain a good speed all the way while they themselves take breaks by rotating the runners who are setting the pace.

Reducing air resistance
Recently, scientists realised that the group of team runners serves another important function. By surrounding the main runner, they deflected some of his air resistance in a process known as drafting. This helped the main runner to run faster.

In an unofficial race in Vienna in 2019, Kenyan long-distance runner Eliud Kipchoge became the first person ever to run a marathon in under two hours. That's a speed of 21 km per hour, faster than city traffic during office hours! He used drafting to make it possible. Wind tunnel tests with action-figure models suggest that those pacers saved him 3 minutes and 33 seconds, just enabling him to finish below 2 hours, at 1:59:40. How does this work?

Wind tunnel experiments
Wind tunnels are large tubes with air moving inside. The tunnels are used to copy the actions of an object in flight. Most commonly, wind tunnels are used to test aircraft designs. But it has wide uses, including in the present context; see Box for more information.

BOX How Do Wind Tunnels Work?
As the name suggests, powerful fans move air through the tunnel. The object to be tested is fixed inside in the tunnel so that it will not move. Mostly a precise scaled-down version of the aircraft (or any object) is placed inside, but sometimes the entire object may be placed there.

What happens when an aircraft is flying? The aircraft is moving through (mostly) still air. In the wind tunnel, it is the other way around: the object is stationary and the air moves around it. Yet the study shows what would happen if the object were moving through the air. Often smoke or dye is introduced into the air and can be seen as it moves. Threads can be attached to the object to show how the air is moving. Special instruments are often used to measure the force of the air on the object. This gives an idea of which parts of the object experience more/less force due to the movement of air around it. Shown is the movement of air around a tennis ball in a wind tunnel.

END OF BOX
When you run fast, or in heavy wind, you can feel the wind dragging at you, slowing you down. This has a name: it is called drag force! It is the resistance force of a fluid (such as water or air; for instance, how sluggish we are in water) through which the object is moving. This force is always in the opposing direction to the motion of the object.

In the new study, mechanical engineer Massimo Marro and colleagues of the École Centrale de Lyon in France measured the drag force felt by manikins (models of humans) in a wind tunnel. They also measured how the drag force changes when the manikins were arranged in different configurations. The figure shows the main runner in the central gray circle and an arrangement of manikin around it which represent the supporting team.

In fact, the configuration showed in the figure is what Kipchoge used in 2019. This featured five pacers in a V shape in front with two more in the rear. The researchers found that this arrangement reduced about half the drag felt by the athlete — enough to reduce about three and a half minutes off his time, the team found.

The researchers went further and asked, is there an optimal configuration that could reduce drag further? They found that a formation that has the five forward pacers in a kind of t-formation is even more optimal, with one pacer behind another, followed by two side-by-side, and then one more behind that pair. The researchers estimated the savings from this new formation to be 4 minutes, 22 seconds.

Is this cheating?
Official races typically allow runners only two or three pacers, so one suggestion is that competing athletes could make use of “cooperative drafting” — taking turns coasting in each other’s shadows to boost performance. Will the fastest time still count as a single record? Perhaps it's more fun to just run along with your friends and feel good about it without worrying overly much about the time taken? What do you think?
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