How Does A Parachute Work
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How does a parachute work is a question that has intrigued both aviation enthusiasts and curious
minds alike. Parachutes are fascinating devices that allow individuals to slow their descent through the
atmosphere, providing a safe way to land from high altitudes. The science behind parachutes is a
combination of physics, engineering, and material science, which work together to create a controlled
descent. This article will explore the fundamental principles of how parachutes function, the types of

parachutes available, their components, and the various applications of parachuting.

Understanding the Physics of Parachuting

To comprehend how a parachute works, it's essential to look at the basic physics principles at play. At

the core of parachuting are the concepts of gravity, drag, and terminal velocity.



1. Gravity

Gravity is the force that pulls objects toward the Earth. When a person jumps from an aircraft, gravity
acts on them, accelerating their fall. The force of gravity is constant and will continue to pull the

individual downward until they reach the ground.

2. Drag

Drag is the resistance an object experiences as it moves through the air. When a parachute is
deployed, it increases the surface area exposed to the air, which in turn creates a significant amount
of drag. This drag force counteracts the force of gravity, slowing the descent of the person using the

parachute.

3. Terminal Velocity

Terminal velocity is the constant speed that a freely falling object eventually reaches when the
resistance of the medium (in this case, air) prevents further acceleration. For a skydiver in a stable,
belly-to-earth position, terminal velocity is approximately 120 miles per hour (193 kilometers per hour).
When a parachute is deployed, the drag force increases dramatically, reducing the terminal velocity to

a safer level, often around 10 to 15 miles per hour (16 to 24 kilometers per hour) for a parachutist.

Components of a Parachute

A parachute consists of several key components, each playing a crucial role in its function.

Understanding these parts can help clarify how a parachute works.



1. Canopy

The canopy is the fabric portion of the parachute that opens and catches air. It is typically made from
lightweight, strong materials like nylon or polyester. The shape of the canopy is designed to maximize

drag and ensure stability during descent.

2. Suspension Lines

Suspension lines connect the canopy to the harness worn by the parachutist. These lines are designed
to distribute the load evenly, ensuring that the parachute opens correctly and the descent remains

stable.

3. Harness

The harness is the part of the parachute system that the jumper wears. It secures the jumper to the
parachute and provides comfort and safety during the jump. Modern harnesses are designed to

accommodate various body types and allow for adjustments.

4. Deployment Bag

The deployment bag holds the parachute when it is packed. It is designed to ensure that the canopy

deploys smoothly and correctly when the parachutist pulls the ripcord.

5. Pilot Chute



The pilot chute is a smaller parachute that is deployed before the main parachute. It helps to pull the
main canopy out of the deployment bag, ensuring that it opens correctly and quickly. The pilot chute is

essential in preventing malfunctions during deployment.

Types of Parachutes

There are several types of parachutes, each designed for specific uses and conditions. Here are some

of the most common types:

1. Round Parachutes

Round parachutes are the traditional design, featuring a circular canopy. They provide stable and
predictable descent but are less maneuverable than newer designs. They are often used in military

applications and for emergency situations.

2. Ram-Air Parachutes

Ram-air parachutes are rectangular in shape and are designed to be more maneuverable. They have
two layers of fabric that create an airfoil shape, allowing for controlled flight and steering. This type of

parachute is commonly used in skydiving and paragliding.

3. Tandem Parachutes

Tandem parachutes are designed to carry two people: a jumper and an instructor. They usually feature
a large canopy that provides a stable descent for both individuals. Tandem jumps are popular for first-

time skydivers, as they allow an experienced instructor to safely guide the jump.



4. BASE Jumping Parachutes

BASE jumping parachutes are specialized for jumping from fixed objects, such as buildings, antennas,
spans (bridges), or earth (cliffs). These parachutes are smaller and designed to open quickly, allowing

for shorter descent times.

How Parachutes Are Deployed

The deployment of a parachute is a critical moment in the parachuting process. The sequence

generally follows these steps:

1. Freefall: After jumping from the aircraft, the parachutist experiences freefall for a predetermined

amount of time, usually around 10 to 15 seconds, to gain speed and stabilize.

2. Pulling the Ripcord: The parachutist pulls the ripcord, which releases the deployment bag and pilot

chute.

3. Pilot Chute Deployment: The pilot chute opens and catches air, pulling the main canopy out of the

deployment bag.

4. Canopy Inflation: The main canopy inflates as air fills it, creating the drag needed to slow the

descent.

5. Descent Control: Once fully deployed, the parachutist can control their descent using steering lines

attached to the canopy.

6. Landing: The parachutist prepares for landing by flaring the canopy to slow down before touching

the ground.



Safety Considerations

While parachuting can be an exhilarating experience, safety is of utmost importance. Here are some

key safety considerations:

- Training: Proper training is essential for all parachutists. First-time jumpers should only jump with

certified instructors.

- Equipment Inspection: Regular inspections of parachute gear are necessary to ensure everything is

in working order.

- Weather Conditions: Jumpers should be aware of weather conditions before jumping, as high winds,

rain, or low visibility can pose serious risks.

- Emergency Procedures: Parachutists should be familiar with emergency procedures, including how to

use a reserve parachute if the main parachute fails.

Applications of Parachuting

Parachuting is not just a recreational activity; it has various practical applications across different fields:

- Military Operations: Parachuting is extensively used in military operations for troop deployment and

supply drops.

- Search and Rescue: Parachutists can be deployed in search and rescue missions in remote or

inaccessible areas.

- Aerial Photography and Filming: Parachuting provides unique opportunities for aerial photography

and filming, offering stunning perspectives.



- Sports and Recreation: Skydiving and BASE jumping are popular recreational activities that attract

thrill-seekers worldwide.

Conclusion

In summary, understanding how does a parachute work involves a fascinating interplay of physics,
engineering, and human ingenuity. From the design of the canopy to the mechanics of deployment,
each component serves a specific function that contributes to the overall safety and effectiveness of a
parachute. As technology continues to advance, parachuting will likely evolve, offering even more
exciting and safe experiences for those willing to take the leap. Whether for military, recreational, or
emergency purposes, parachutes remain a remarkable testament to human innovation in the face of

gravity.

Frequently Asked Questions

What is the basic principle behind how a parachute works?

A parachute works by creating drag or air resistance, which slows down the descent of an object as it

falls through the air.

What forces are acting on a parachute during free fall?

During free fall, the forces acting on a parachute are gravity, which pulls it downward, and drag, which

acts upward against the force of gravity.

Why is the shape of a parachute important?

The shape of a parachute is crucial because it optimizes air resistance; a larger surface area creates

more drag, which slows the descent more effectively.



How does the opening of a parachute affect its performance?

When a parachute opens, it rapidly increases air resistance, causing a sudden deceleration which

allows for a controlled and slower descent.

Can parachutes be used for different types of descents?

Yes, parachutes can be designed for various descents, including skydiving, aerial deliveries, and

emergency ejections, each requiring different specifications.

What materials are commonly used to make parachutes?

Parachutes are typically made from lightweight, durable materials like nylon or silk, which provide

strength while remaining easy to pack.

How do parachute designs differ for military and recreational use?

Military parachutes are designed for precision landing and durability under combat conditions, while

recreational parachutes prioritize user-friendliness and performance for skydiving.

What advancements have been made in parachute technology?

Recent advancements include the development of ram-air parachutes, which provide better control and

maneuverability, and innovations in materials that enhance strength and reduce weight.
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