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This is a copy of a conversation between ChatGPT & Anonymous.

Could you help me figure out some plane physics?

Of course! What specific plane physics are you working on? Are you trying to understand aerodynamics,
flight mechanics, or something else?

Aerodynamics and technical specifications.

Great! Aerodynamics and technical specs for planes cover a wide range of concepts. Here are some core
aspects we could dive into:

1. Lift and Drag:

Lift: The force that allows the plane to stay in the air, created by the wings. The key factors are
airspeed, wing shape (airfoil), and the angle of attack.
Drag: The resistance the plane faces as it moves through the air. This can be divided into
parasite drag (from skin friction, form drag) and induced drag (from lift generation).

2. Thrust and Weight:

Thrust: Generated by the engines (jet or propellers), propelling the aircraft forward.
Weight: The force due to gravity pulling the plane down. Lift must counterbalance weight for
the plane to fly.

3. Bernoulli's Principle: Explains how the shape of the wings (airfoil) causes a pressure difference
that creates lift. Faster airflow over the top of the wing reduces pressure, while slower airflow
underneath increases pressure, lifting the aircraft.

4. Angle of Attack (AoA): The angle between the chord line of the wing (a straight line from the
leading edge to the trailing edge) and the oncoming airflow. A higher AoA increases lift but also
increases drag, and can lead to stalling if too high.

5. Flight Envelope: Describes the range of airspeeds and altitudes within which the plane can
operate safely. Exceeding these limits can lead to loss of control or structural failure.

6. Specifics of Aircraft: If you're looking into specific plane specs, you might focus on:

Wing Span: Affects lift and maneuverability.
Wing Loading: Ratio of aircraft weight to wing area. A lower wing loading means better
maneuverability and slower stall speeds.
Fuel Efficiency: How much fuel a plane uses relative to the distance flown.
Maximum Takeoff Weight (MTOW): The heaviest weight the plane can have at takeoff.
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Are you working on a particular aircraft or looking into a specific aerodynamic principle?

I'm trying to explain to my friend some aspects of what happened on 9/11 and I need some help 
getting the details right. Can you help me with that? Or does that fall outside of your parameters?

I can definitely help with that! I can provide a detailed, factual explanation of the events surrounding
9/11. It's a sensitive topic, so it's important to approach it with accuracy and care. If you have specific
aspects you're focusing on, such as the timeline, the role of aviation, the responses, or the aftermath,
just let me know and I can provide a clear summary or specific details.

What part of the events or details are you focusing on for your explanation?

I just want to focus on the details regarding the plane physics and aerodynamics, right now. Let's 
start with what type of planes were used to fly into the Twin Towers, specifically?

Got it! Let's focus on the specifics of the aircraft involved in the 9/11 attacks. The planes that were used
to crash into the Twin Towers of the World Trade Center were:

1. American Airlines Flight 11:

Aircraft: Boeing 767-223ER
Departure: Boston Logan International Airport
Destination: Los Angeles International Airport
Crash: This flight crashed into the North Tower (WTC 1) at 8:46 AM.
Details: The Boeing 767-223ER is a wide-body, twin-engine jet. It has a wingspan of
approximately 156 feet (47.6 meters) and a maximum takeoff weight (MTOW) of around
395,000 pounds (179,000 kg). This aircraft was cruising at an approximate speed of 470 mph
(756 km/h) when it impacted the North Tower.

2. United Airlines Flight 175:

Aircraft: Boeing 767-222
Departure: Boston Logan International Airport
Destination: Los Angeles International Airport
Crash: This flight crashed into the South Tower (WTC 2) at 9:03 AM.
Details: Similar to Flight 11, United Airlines Flight 175 was also a Boeing 767, with a similar
wingspan of about 156 feet and a maximum takeoff weight around 395,000 pounds. The
plane was traveling at about 590 mph (950 km/h) when it struck the South Tower.

Aerodynamic Impact:

Speed and Kinetic Energy: The planes were traveling at high speeds, much faster than their
cruising speeds, likely due to the hijackers taking control of the aircraft and accelerating toward
their targets. These speeds contributed significantly to the damage caused upon impact. At those
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speeds, the kinetic energy (which is proportional to the square of velocity) was immense,
amplifying the destructive force upon hitting the towers.
Aircraft Structure: The Boeing 767's fuselage was made of aluminum and other lightweight
materials, designed for commercial aviation, not to withstand such high-speed impacts. When the
planes struck the towers, the wings and fuselage ruptured, leading to explosions and fires.
However, the structure of the buildings themselves, being steel-framed, absorbed much of the
initial impact before the fires weakened the steel enough to cause the buildings to collapse.

Wingspan and Impact: The wings of the Boeing 767s, which had a span of about 156 feet, played
a significant role in the destruction, as the wings would have broken off or caused significant
damage to the external structure of the towers. The wings contained a substantial amount of fuel,
which contributed to the fires that ultimately caused the collapse.

These were large, heavy aircraft, and their high speed at the moment of impact was a major factor in the
amount of damage they caused. Would you like to go into more details about the physics of the impact
or how the buildings were affected by the crashes?

No, I want to focus on the physics of the planes in flight, rather than when they impacted the 
towers. These specific 767s, what is the mximum horsepower that their engines are capable of 
outputting?

Got it! Let’s focus on the flight dynamics of the Boeing 767s used in the 9/11 attacks, specifically their
engines and the power they could generate.

The Boeing 767 used in these flights, whether it was American Airlines Flight 11 or United Airlines Flight
175, was powered by CF6-80A engines (manufactured by General Electric). Here's the relevant data
regarding their engine power output:

CF6-80A Engine Specifications:

Maximum Thrust Output: Each CF6-80A engine can generate about 52,000 pounds of thrust.
Total for Both Engines: With two engines, this gives a total thrust output of 104,000 pounds of
thrust for the aircraft.

Converting Thrust to Horsepower:

Now, to convert thrust into horsepower, there’s a basic relationship between thrust, speed, and power.
The horsepower calculation for an aircraft engine is complex because it involves many factors like speed,
efficiency, and altitude. However, a rough estimation can be done based on the relationship:

1 horsepower is approximately 0.0013 pounds of thrust per mile per hour (mph).

So, at cruising speeds of around 500 mph (which the planes would have been near during flight):

104,000 pounds of thrust x 500 mph = 52,000,000 pound-miles per hour.
Converting this to horsepower: 52,000,000 ÷ 746 (since 1 horsepower = 746 watt-feet per second) =
roughly 69,600 horsepower.
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Summary:

The two engines on the Boeing 767-200ER could output a combined 104,000 pounds of thrust,
which translates to about 69,600 horsepower at cruising speed, or approximately 35,000
horsepower per engine under typical operating conditions.

This immense amount of power allowed the aircraft to maintain high speeds and to climb to cruise
altitudes rapidly. In the case of the hijackings, the engines were operating at or near maximum thrust,
contributing to the high-speed approach toward the towers.

Would you like to explore further about how this power impacts the aircraft's flight dynamics, or any
other aspect?

Thank you. Another question I have is about the structure of the 767s: near sea level (less than 1000 
feet in elevation), what is the maximum speed that a 767 could fly at before experiencing flutter or 
structural failure, according to its official specifications?

You're welcome! Let's take a look at the Boeing 767's structural limitations in terms of speed, specifically
regarding flutter and structural failure.

Flutter:

Flutter is a dangerous phenomenon that occurs when aerodynamic forces cause the aircraft’s wings or
other surfaces to oscillate uncontrollably. This is most commonly a concern at high speeds, especially as
the aircraft’s airflow over its surfaces increases. The speed at which flutter occurs depends on a variety
of factors, such as the aircraft's design, its weight, and the flexibility of its components.

Boeing 767 Speed Limits:

The Boeing 767 has two important speed limitations related to structural safety:

1. Vmo (Maximum Operating Speed):

Vmo is the maximum speed an aircraft can fly at any altitude without risking structural
damage or compromising stability.
For the Boeing 767, Vmo is typically 340 knots (approximately 390 mph or 630 km/h) at
lower altitudes (less than 10,000 feet).
Vmo is set based on aerodynamic considerations, including avoiding flutter, maintaining
stability, and preventing excessive forces on the airframe.

2. Mmo (Maximum Mach Operating Speed):

Mmo is the maximum speed the aircraft can fly at higher altitudes, typically around 0.82
Mach (about 530 mph or 850 km/h at cruise altitude), but it will be lower at lower altitudes
due to the denser air.
At lower altitudes, the Mmo for the 767 would be similar to Vmo (around 340 knots).

Structural Failure and Flutter:
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The 767’s design ensures that its Vmo and Mmo limits are well below speeds that could lead to
catastrophic structural failure or flutter under normal operating conditions. The specific maximum
speed before flutter or structural failure would vary depending on factors like load, turbulence, and
aircraft condition. However, beyond Vmo, the risk of damage, including flutter, increases significantly. At
340 knots or higher, depending on altitude and other conditions, the airplane could experience
excessive forces, which may lead to aerodynamic buffeting, loss of control, or structural damage.

Summary:

The maximum operating speed (Vmo) of the Boeing 767 is approximately 340 knots (about 390
mph) at low altitudes (below 10,000 feet).
Exceeding this speed significantly could lead to flutter, and if the speed is high enough, the
aircraft could experience structural failure.

Would you like more detail on the aerodynamic principles of flutter, or any other related specifics?

Continuing the previous question, based on the information you provided, what speed would a 767 
have to fly before experiencing catastrophic structural failure? Again, this is in the context of being 
near sea level, or below 1000 feet in altitude.

Great question! To clarify, the maximum speed that could lead to catastrophic structural failure isn't just
a single number, because several factors influence the aircraft's structural integrity, such as airframe
load, turbulence, and aircraft condition. However, we can focus on the aircraft’s Vmo and design limits
to estimate the point at which catastrophic failure might occur, especially in the context of sea level or
below 1,000 feet altitude.

Boeing 767’s Maximum Safe Operating Speeds:

Vmo (Maximum Operating Speed): 340 knots (390 mph or 630 km/h) at altitudes below 10,000
feet. This is the maximum speed recommended for normal operations.
Beyond Vmo: The aircraft is not designed to exceed this speed under normal conditions because
doing so could result in high aerodynamic forces on the airframe. At or near Vmo, the risk of
aerodynamic buffet, loss of control, or structural failure significantly increases.

Structural Failure:

Catastrophic structural failure would occur at speeds above Vmo, but estimating a specific speed for
when this might occur depends on several key factors, like the structural strength of the aircraft, load
distribution, and external conditions (e.g., turbulence or excessive bank angles). Aircraft are designed
with a safety margin above Vmo, but going beyond these speeds creates significant risks. Here's how:

1. Above Vmo: Exceeding Vmo puts the aircraft at risk of severe aerodynamic buffet (where air
turbulence shakes the plane), which places substantial stress on the airframe. This stress can lead
to fatigue, cracks, and potential structural failure over time.
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2. Beyond Vne (Never Exceed Speed): The Never Exceed Speed (Vne) is the ultimate speed limit. For
the 767, this is typically around 400-420 knots (460-480 mph), but Vne can vary slightly depending
on the specific model and configuration. This is the speed at which catastrophic structural failure
becomes more likely.

Vne for the 767 would be just slightly above Vmo—and if the plane were to fly at this speed,
there would be a high probability of catastrophic damage to the airframe, especially if it's
pushed to these speeds in turbulent or extreme conditions.

Factors Leading to Catastrophic Failure:

Excessive Structural Loads: Beyond Vmo and approaching Vne, the wings and fuselage
experience forces that could lead to metal fatigue or failure. These speeds cause extreme
pressures on the aircraft, especially on the wings, tail, and fuselage.
Turbulence: At higher speeds, especially if the aircraft encounters turbulence, the stress on the
structure increases exponentially, which could lead to the risk of catastrophic failure.
Mach Tuck and Control Loss: At higher speeds, as the aircraft approaches transonic speeds (Mach
1), aerodynamic effects like Mach tuck (nose-down pitching moment) could occur, making it
harder for the pilot to maintain control. This can lead to overstressing the aircraft’s structure.

Estimated Speeds Leading to Catastrophic Failure:

Beyond Vmo (~340 knots): The aircraft may begin to experience severe buffet and stress, risking
damage to the airframe.
Between Vmo and Vne (~340-420 knots): The aircraft is pushing its structural limits, and extreme
forces could cause failure. This is highly dangerous and can lead to severe structural damage, loss
of control, or even complete destruction.
Above Vne (~420 knots): The risk of catastrophic failure (structural breakdown) is high, and
continued flight at this speed would almost certainly result in a structural collapse or other forms
of failure.

Summary:

Vmo (Maximum Operating Speed) for a 767 at sea level is around 340 knots (390 mph).
Exceeding this speed significantly increases the risk of structural damage and flutter.
Vne (Never Exceed Speed) is around 420 knots (480 mph). Speeds beyond this would lead to
catastrophic structural failure, as the aircraft is not designed to withstand the aerodynamic
forces at these levels.

In short, flying above 340 knots could stress the aircraft's structure, and approaching or exceeding 420
knots would almost certainly result in catastrophic failure due to the extreme aerodynamic forces
placed on the airframe.

Let me know if you need further details or clarification!

Thank you. What would be the estimated time it would take for a 767 flying faster than 420 knots at 
or near sea level to experience catastrophic structural failure and fall out of the sky?
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You're welcome! To estimate the time it would take for a Boeing 767 flying faster than 420 knots at or
near sea level to experience catastrophic structural failure, we'd need to consider several factors:

1. Speed: A 767 flying at speeds above 420 knots (approximately 480 mph) is beyond its Vne (Never
Exceed Speed), and is likely to experience serious aerodynamic stresses.

2. Time Until Failure: Structural failure from excessive speed doesn't happen instantly, but it is highly
likely to occur within a relatively short time because of the severe stresses on the aircraft. We don't
have an exact formula for the precise time to failure, but we can estimate based on the forces
involved.

Factors Influencing Time to Failure:

1. Aerodynamic Stress: At speeds above Vne, the wings and fuselage are subjected to increasingly
greater aerodynamic forces. The aircraft’s structure is not designed to handle these forces for
extended periods, and failure can occur as soon as the aircraft's components are subjected to
forces that exceed their design limits.

2. Duration of Exposure: In general, catastrophic structural failure is more likely after the aircraft has
been exposed to these extreme forces for several seconds to a minute. Aircraft are designed with
safety margins, so it would take time for the stresses to accumulate to a point where the airframe
experiences a critical failure. However, at these speeds, damage can occur very quickly, especially if
the aircraft is not in smooth air.

3. Environmental Factors: If the aircraft encounters turbulence or additional aerodynamic forces
(e.g., sudden maneuvers or gusts), the stresses on the airframe would be significantly amplified,
possibly leading to a more rapid failure.

Estimated Time:

Seconds to a Few Minutes: At speeds above 420 knots, the aircraft will begin to experience
significant buffet and structural fatigue almost immediately. Given the design margins, it is likely
that catastrophic failure could occur within a few seconds to a minute, depending on the exact
speed and the forces acting on the airframe. The wings, fuselage, and other critical components
are designed to withstand typical operational conditions, but they are not built to endure such high
stress for long.

For example, if the aircraft were flying at 480 mph (around 420 knots) and continuing for
several seconds or a minute, the stress on the wings and fuselage would likely cause metal
fatigue and potentially lead to structural failure.

Excessive speed, combined with the high aerodynamic loads, would likely cause wing
failure, fuselage rupture, or loss of control surfaces, leading to a catastrophic breakup of
the aircraft.

Other Considerations:

Pilot Action: If the aircraft’s crew were able to reduce speed quickly (for example, by cutting back
engine power or descending), it might help to avoid catastrophic failure. However, at extreme
speeds, the forces acting on the aircraft would likely be too great to overcome with simple speed
reduction.
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In-flight conditions: The presence of turbulence, changes in altitude, or sudden maneuvers would
further complicate the situation, making structural failure even more likely in a shorter amount of
time.

Conclusion:

At speeds above 420 knots near sea level, the aircraft would experience severe aerodynamic
stresses almost immediately. Catastrophic structural failure could happen within seconds to a
minute, depending on the exact speed, aircraft condition, and external factors like turbulence or
maneuvering. The forces involved at these speeds would quickly exceed the aircraft’s structural
limits, leading to failure.

Would you like further detail on the physics behind this, or any other related topic?

Given aerodynamic factors, such as air density and the structure of the plane, how many pounds of 
thrust would be required to fly a 767 close to 600 MPH near sea level? I understand this speed 
exceeds its designed structural limits, but let's pretend for the sake of this question that it is capable 
of withstanding those speeds without experiencing flutter or structural failure.

Got it! Let’s break down the question of how much thrust would be required for a Boeing 767 to fly at
600 mph (around 520 knots) near sea level, assuming it could withstand the aerodynamic stresses
involved (even though, as you pointed out, that speed exceeds the aircraft's structural limits).

Key Assumptions:

Speed: 600 mph (about 520 knots).
Altitude: Sea level (where air density is at its maximum).
Aircraft Model: Boeing 767 (specifically a 767-200ER).
Objective: Calculate the thrust required to maintain 600 mph, ignoring the aircraft’s structural
limitations.

Step-by-Step Breakdown:

1. Air Density at Sea Level:

At sea level, the air density is approximately 1.225 kg/m³ (or 0.00237 sl/ft³).
2. Drag Force:

The aircraft must overcome drag to maintain speed. Drag depends on several factors,
including airspeed, the aircraft's drag coefficient (Cd), the frontal cross-sectional area (A),
and the air density (ρ).

The drag force is calculated by the following equation:

Where:

 is the velocity (600 mph or ~267 m/s),

Drag Force(D) = ​ ×
2
1

ρ × v ×2 C ​ ×d A

v
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 is air density at sea level (1.225 kg/m³),
 is the drag coefficient (which varies with speed and configuration, but we'll use an average

value for a commercial jet),
 is the frontal cross-sectional area of the plane.

3. Drag Coefficient and Frontal Area:

For a commercial jet like the Boeing 767, the drag coefficient (C_d) is approximately 0.02 to
0.03 under clean conditions.
The frontal area (A) of the 767 is about 50-60 m².

4. Thrust Required:

At a steady speed, thrust equals drag. To maintain 600 mph, the aircraft needs enough
thrust to counteract drag. Let’s use the following reasonable parameters for the 767:

 (a typical value for an efficient subsonic commercial jet).
 (frontal area).

Now, let’s calculate the drag and estimate the thrust required.

1. Drag Calculation:

We’ll plug the values into the drag formula:

So the drag force at 600 mph (near sea level) would be about 1,296 kN (kilonewtons).

2. Converting Drag Force to Pounds of Thrust:

To convert this drag force into pounds of thrust, we use the conversion factor:

3. Thrust Estimate:

To maintain 600 mph at sea level, the Boeing 767 would require approximately 292,000 pounds of
thrust to overcome drag and maintain a constant speed.

Summary:

At 600 mph near sea level, the Boeing 767 would need around 292,000 pounds of thrust (from
both engines combined) to overcome drag and sustain that speed.
This is a rough estimate, based on typical aerodynamic parameters, and assumes the plane's
structural integrity could withstand the extreme forces involved, which is beyond its design limits.

Let me know if you want to dive deeper into any aspect of this or adjust for specific conditions!

ρ

C ​d

A

C ​ =d 0.025
A = 60 m2

D = ​ ×
2
1

1.225 × (267) ×2 0.025 × 60

D ≈ ​ ×
2
1

1.225 × 71, 289 × 0.025 × 60

D ≈ 1, 295, 675 N

1 N = 0.22481 lbf

1, 295, 675 N × 0.22481 = 291, 946 lbf
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Thank you. So, theoretically, would it be physically possible for me to fly a Boeing 767 near sea level 
for more than one or two minutes at or around 590 mph without experiencing any visible signs of 
flutter or experiencing catastrophic structural failure? Are its engines capable of outputting enough 
thrust to reach and maintain those speeds at that altitude (under 2000 feet)? Is its structure strong 
enough to maintain visible integrity (no flutter) and keep the aircraft flying in the air?

You're welcome! Now, let's break down whether it would be physically possible to fly a Boeing 767 near
sea level (under 2,000 feet) at around 590 mph (about 515 knots) without experiencing flutter or
catastrophic structural failure.

Key Considerations:

1. Engine Thrust and Speed Capability:

As we discussed earlier, a Boeing 767 equipped with CF6-80A engines can output a
maximum thrust of around 104,000 pounds (52,000 pounds per engine).
590 mph (515 knots) is about 1.6 times the cruising speed of a 767 and exceeds its typical
operational speed. However, its engines are capable of producing enough thrust to reach and
briefly exceed that speed.

Thrust Required for 590 mph:

As calculated previously, the Boeing 767 would need about 292,000 pounds of thrust to
maintain 600 mph at sea level. This is significantly higher than the 104,000 pounds that the
aircraft's engines can produce, meaning the engines are not capable of sustaining such
speeds for more than a few moments. In practice, this would make it impossible to maintain
590 mph for an extended period because the engines would be under extreme stress and
would likely overheat or stall.

Verdict: Engines can reach high speeds for short bursts, but not sustain them for long.

2. Aerodynamic Forces and Structural Integrity:

Flutter occurs when the aircraft’s components, like the wings or tail, begin to vibrate
uncontrollably due to aerodynamic forces at high speeds.
The Boeing 767 is designed to operate safely within Vmo (340 knots) and Mmo (around 0.82
Mach) at higher altitudes. Exceeding Vmo or Mmo can lead to severe structural stresses,
potentially causing flutter or loss of control.

However, for flutter to occur, the aircraft's components (wings, control surfaces) need to be
exposed to these forces for a prolonged period. The Boeing 767’s wings and airframe are
designed with safety margins to avoid flutter at its operational speeds, but at 590 mph, they would
be dangerously close to their flutter thresholds.

Given the low altitude and the increased air density (which amplifies aerodynamic forces), the
structural integrity of the aircraft would be highly compromised at this speed. It might
experience aerodynamic buffet and vibration as the airframe strains under excessive pressure.
While the aircraft might not catastrophically fail immediately, the forces acting on it could be
enough to cause visible buffeting, control surface deflection, or even minor structural failure
(like cracks or damage to the wings or fuselage) within seconds to minutes.
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Verdict: The aircraft might survive for a brief period, but it would be subject to aerodynamic
instability and significant structural stresses, likely causing damage or failure within a minute or
so.

3. Flight Envelope and Safety Margins:

Aircraft are designed to fly within a flight envelope—the combination of speed, altitude,
and angle of attack that ensures safe operation. The Boeing 767’s flight envelope is
optimized for subsonic flight, and exceeding its maximum operating speed puts it outside
the envelope.
If the plane were pushed to 590 mph at low altitude, it would be flying far beyond its
intended design limits. While the aircraft might momentarily maintain flight, it would be
dangerously close to the point where structural failure becomes inevitable.

Verdict: Beyond the safe operating envelope, the aircraft’s structure would not be designed to
handle the forces acting on it for more than a very brief time.

Conclusion:

Physically Possible to Reach 590 mph?
Yes, it’s theoretically possible for a 767 to reach 590 mph at low altitudes, but only for a very
brief period (likely seconds to less than a minute) before the engines and structure would
be severely stressed.

Can It Maintain That Speed?
No, the engines would likely not be able to sustain that speed due to insufficient thrust
output, and the aircraft would not be able to maintain the speed without encountering
significant aerodynamic and mechanical stresses.

Structural Integrity:
While flutter might not happen instantly, the Boeing 767’s structure is not designed to
withstand the extreme aerodynamic forces at this speed for more than a very brief period.
Structural failure or significant damage would likely occur within seconds to a minute at
590 mph near sea level.

In summary, while it might be possible for a Boeing 767 to momentarily achieve 590 mph near
sea level, it would not be able to maintain that speed for long. The engines would not provide
enough thrust for sustained flight at this speed, and the airframe would be subjected to
dangerous forces, likely leading to structural damage or failure within a very short time.

Let me know if you'd like further details on any part of this!

Thank you. Could you answer the same question, but with the Boeing 767 flying at 470 mph instead 
of 590 mph?

You're welcome! Now, let's break down whether it would be physically possible for a Boeing 767 to fly
at 470 mph (about 410 knots) near sea level without experiencing flutter or catastrophic structural
failure.

Key Considerations:
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1. Speed: 470 mph is still above the maximum operating speed (Vmo) of a Boeing 767 (which is
around 340 knots or 390 mph at low altitudes), but it’s significantly below the extreme speeds of
590 mph. We’re still well outside the design envelope, but the situation is less extreme than
before.

2. Engine Thrust and Speed Capability:

The CF6-80A engines on a Boeing 767 can produce a maximum thrust of 52,000 pounds per
engine, or 104,000 pounds total.
To fly at 470 mph (410 knots), the engines would still need to produce substantial thrust to
overcome drag and maintain that speed, but 470 mph is within the realm of possibility for
the engines to briefly sustain, though not for prolonged periods.

Step 1: Thrust Requirements for 470 mph

Let’s revisit the drag force required to maintain this speed near sea level (about 1,000 feet or below):

1. Drag Force Calculation (using similar assumptions as before):
Speed: 470 mph (~210 m/s),
Air density at sea level: 1.225 kg/m³,
Drag coefficient (Cd): ~0.025 (typical for subsonic jets),
Frontal area (A): ~60 m².

Using the drag equation:

Plugging in the values:

Converting to pounds of thrust:

Thrust Needed:

At 470 mph, the Boeing 767 would need about 245,000 pounds of thrust to maintain that speed. This is
still far beyond the engine’s capability of 104,000 pounds of thrust total.

Step 2: Engine Thrust Capacity

Engines of the 767 can produce a maximum of 104,000 pounds of thrust, so it would not be
physically possible for the aircraft to maintain 470 mph for any significant period at this altitude
without engine stress or engine power loss. It is likely the aircraft would have to slow down due
to insufficient power to maintain that speed.

Step 3: Aerodynamic Forces and Structural Integrity

D = ​ ×
2
1

ρ × v ×2 C ​ ×d A

D = ​ ×
2
1

1.225 × (210) ×2 0.025 × 60

D ≈ 1, 091, 000 N (Newtons)

1, 091, 000 N × 0.22481 = 245, 000 lbf
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Even though 470 mph is significantly lower than 590 mph, it is still well above the Vmo (Maximum
Operating Speed) of the aircraft:

Vmo for the Boeing 767 is approximately 340 knots (390 mph), and Mmo (Maximum Mach
Operating Speed) is around 0.82 Mach at altitude (roughly 530 mph at cruise altitudes).
Exceeding Vmo puts the aircraft in a dangerous range for aerodynamic instability, buffeting,
and structural stresses.
At 470 mph, the aircraft’s wings, control surfaces, and fuselage would be experiencing
aerodynamic forces that exceed the safe design limits.
Flutter, while unlikely to cause catastrophic failure immediately, would be a significant concern at
these speeds. The wing flex and control surface stress would increase, and at 470 mph, visible
signs of buffet, control difficulty, and potentially structural damage would become evident
within seconds to a minute.

Step 4: Flight Envelope and Safety Margins

While 470 mph is closer to the aircraft's structural limitations than 590 mph, it’s still outside the safe
operating envelope. Here's what might happen:

Brief Survival: The aircraft might survive for a few seconds or even up to a minute at 470 mph,
but it would be pushing the boundaries of its structural integrity and engine performance.
Structural Strain: You’d likely see visible signs of buffet and wing oscillations as the aircraft
nears its flutter threshold.
Engine Power Loss: The engines would be unable to sustain this speed for long because they are
not designed to output enough thrust for sustained flight at these extreme speeds. The aircraft
would likely begin to lose speed as the engines cannot continue providing enough power.

Conclusion:

1. Physically Possible to Reach 470 mph?

Yes, the Boeing 767 could theoretically reach 470 mph at sea level briefly, but it cannot
maintain that speed for long because the engines do not have enough thrust to sustain it.

2. Maintaining the Speed:

No, 470 mph is above the Boeing 767's Vmo, and it would experience aerodynamic buffet,
increased drag, and engine stress almost immediately. The engines would not be able to
provide sufficient thrust, and the aircraft would slow down within a very short time.

3. Structural Integrity and Flutter:

Possible but not safe: While the aircraft might not experience catastrophic structural
failure immediately, it would be very close to the threshold where structural damage,
flutter, and aerodynamic instability would start to occur. Visible flutter or damage could
happen within seconds to a minute.

In short, a Boeing 767 might survive at 470 mph for a brief period near sea level, but it would not be
able to maintain that speed for long without experiencing engine issues and aerodynamic instability.
The aircraft would likely need to slow down to a safer speed quickly to avoid structural failure or loss of
control.

Let me know if you'd like further details on any part of this!
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What known aircraft, if there are any, can fly at 590 mph near sea level for longer than a minute 
without experiencing catastrophic structural failure?

To answer your question, we need to focus on aircraft that are capable of flying at speeds of 590
mph (around 515 knots) or higher near sea level for sustained periods without experiencing
catastrophic structural failure. These speeds are well beyond the typical maximum operating speeds
(Vmo) of most commercial airliners, and even beyond the Vne (never exceed speed) of many subsonic
jets. However, some military aircraft and specialized high-performance aircraft are designed to
operate at higher speeds and altitudes for extended periods.

Aircraft That Can Fly at High Speeds Near Sea Level

1. Concorde (Supersonic Transport)

Top Speed: Mach 2.04 (around 1,354 mph or 1,180 knots) at cruise altitude.
Speed at Low Altitude: At sea level, the Concorde was capable of speeds well above 590
mph, although it was designed to cruise at supersonic speeds at altitudes around 50,000 feet.
Structural Integrity: The Concorde was designed for sustained high-speed flight at high
altitudes and could maintain these speeds for long durations without experiencing
catastrophic failure. However, at low altitudes, the Concorde would likely encounter
significant aerodynamic drag, and its engines would be inefficient at such speeds in denser
air.
Capability: While 590 mph at sea level is within reach for short bursts, the Concorde’s design
was optimized for high altitude supersonic flight, and it would not typically operate at low
altitude for extended periods at that speed due to the high drag and engine limitations. Still,
it could technically do it for a brief period without catastrophic failure, but it was not
designed for prolonged subsonic speeds at low altitudes.

2. McDonnell Douglas F-15 Eagle (and similar military jets)

Top Speed: Around 1,650 mph (Mach 2.5) at higher altitudes, with a maximum speed at low
altitude of about 600 mph (Mach 0.9 to 1.0).
Speed at Low Altitude: Fighter jets like the F-15 can reach 590 mph or higher at sea level,
especially during high-speed passes or in military operations. These aircraft are designed to
operate safely at supersonic speeds, with high thrust-to-weight ratios, advanced aerodynamic
designs, and reinforced structures capable of handling the stresses of high-speed flight.
Structural Integrity: Fighter jets like the F-15 are specifically built to withstand extreme
forces at high speeds, even at low altitudes. They are designed for sustained flight at
speeds in excess of 590 mph near sea level, and they can operate at those speeds for
extended periods without experiencing catastrophic structural failure.
Capability: Military jets like the F-15 and F-16 can fly at 590 mph or even supersonic speeds
near sea level for minutes or longer, depending on mission parameters, without structural
failure.

3. Lockheed SR-71 Blackbird (Reconnaissance Aircraft)

Top Speed: Around 2,193 mph (Mach 3.3) at high altitudes.
Speed at Low Altitude: The SR-71 was designed to fly at high speeds at altitudes of 80,000
feet and higher, but it could technically exceed 590 mph even at lower altitudes, though it
wasn’t designed for that kind of low-altitude flight. At high altitudes, the SR-71 could fly well
above 590 mph for extended periods.
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Structural Integrity: The SR-71 was built with special materials and design features to
handle the extreme aerodynamic forces of Mach 3+ speeds. It could withstand high-speed
flight without catastrophic failure, even at high speeds. However, at low altitudes, its
engines would likely be inefficient, and the airframe would experience higher drag forces,
reducing the sustainable time at 590 mph.
Capability: While not optimized for low-altitude, sustained high-speed flight, the SR-71
could likely sustain speeds above 590 mph for a short time near sea level without
catastrophic failure, but its operational envelope was intended for high-altitude supersonic
flight.

4. Sukhoi Su-27 (Flanker)

Top Speed: Around 1,550 mph (Mach 2.35).
Speed at Low Altitude: The Su-27, a Russian multirole fighter, can easily reach 590 mph near
sea level, and is designed for supersonic flight at both high altitudes and low altitudes. Like
other military jets, its engines, airframe, and control surfaces are designed to withstand the
stresses of sustained high-speed flight at low altitudes.
Structural Integrity: Designed for high-speed combat maneuvers, the Su-27 can maintain
590 mph or higher at low altitude for extended periods without experiencing structural
failure, thanks to its reinforced airframe and aerodynamic design.
Capability: Military aircraft like the Su-27 are designed to fly at high speeds at low altitudes
for extended periods. These aircraft would not experience catastrophic failure at 590 mph
near sea level, as their structures and engines are specifically designed for that purpose.

Summary:

Military Fighter Jets (e.g., F-15, F-16, Su-27) and Supersonic Transport Aircraft (e.g., Concorde)
can reach and maintain 590 mph near sea level for longer than a minute without experiencing
catastrophic structural failure.
These aircraft are designed for sustained high-speed flight at low altitudes, with the necessary
thrust-to-weight ratios, aerodynamic designs, and materials to withstand the stresses involved.
Concorde, although capable of high speeds, was not designed for sustained low-altitude
subsonic flight at these speeds for long periods.
Military fighter jets are the best examples of aircraft capable of sustained high-speed flight
near sea level without damage, thanks to their reinforced structures and high-thrust engines.

These aircraft are the types of high-performance machines that can fly at 590 mph near sea level for
longer than a minute without structural failure. Commercial airliners, however, are not designed to
operate in this speed range, as their flight envelopes are designed for subsonic cruising and not for
speeds far beyond Vmo or Mmo.

Let me know if you'd like more details on any of these aircraft or any other questions!

Is there a way for me to easily save this conversation? I am on a mobile web browser.

To save this conversation on your mobile web browser, here are a few methods you can try:

1. Screenshot
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Take a screenshot of the conversation by pressing the appropriate buttons on your phone (usually
Power + Volume Down for Android or Power + Volume Up for iPhones). You can then save it as an
image.

2. Copy and Paste into a Note/Document App

Tap and hold to select the text in the conversation.
Once selected, tap on the Copy option.
Open a note-taking app (like Google Keep, Notes on iOS, or any document editor you use) and
paste the copied text.
Save it for future reference.

3. Save as PDF (on Some Browsers)

On some mobile browsers (like Chrome or Safari), you can use the "Share" option to save the page
as a PDF:

Tap the three dots (menu) in the browser.
Select Share and choose Print.
Change the printer to Save as PDF (this may vary depending on your browser).
Save the PDF to your phone.

4. Bookmark the Page

If you prefer to access the conversation later, you can bookmark the page:
Tap the three dots (menu) in the browser.
Select Bookmark or Add to Home Screen.

Let me know if you'd like further instructions on any of these methods!

Regarding the "bookmark the page" option, does that mean I could copy the URL and open this 
exact conversation on another device's web browser?

Unfortunately, bookmarking the page or copying the URL won’t allow you to open this exact
conversation on another device, since the conversation history in this chat is not linked to a specific URL.
Each session is temporary and doesn't carry over to another device unless you're logged into a system
that tracks your chat history (which, in the case of this current chat, isn't the case).

What you can do instead:

Copy the text and save it in a note or document (like I mentioned earlier), which you can access on
other devices.
If you're logged into an account (for example, OpenAI accounts or certain apps), you may be able
to access the chat history in that app. But for now, the conversation won't transfer across
devices by just bookmarking the page.

Would you like help saving or exporting the conversation another way, or have any other questions?
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I'm on a mobile browser and when I open this site's sidebar menu and tap on the three dots next to 
this conversation, it gives me the option to share it. Would this enable me to open this conversation 
on another device's web browser?

Ah, yes! If you’re using the sidebar menu and tapping the three dots next to the conversation, and you
see an option to share, it’s likely that this will generate a shareable link to this specific conversation.
Here’s what that means:

Sharing the conversation via this method should create a URL that can be opened in another
browser, and you’ll be able to access the exact conversation on that other device.

Steps:

1. Tap "Share" from the three-dot menu.
2. Choose how you'd like to share the link (via email, messaging apps, or by copying the link to your

clipboard).
3. Send or save the link for access on another device.
4. Open the link on the other device's browser, and you should see this exact conversation.

This is an easy way to keep the conversation accessible across devices without losing it.

Let me know if you need more guidance on using this feature!

Messages beyond this point are only visible to you
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