Principales of aircraft design
1. plug doors – have structures that self-correct in times of failure. Not explosive positive feedback, e.g. plug doors (not outward-opening doors), train air brakes.

2 follow manufacture’s maintenance schedules

Replace parts with the exact part not a close one

Be careful with accident repair, ideally replace the entire section with a new one

Expect and plan for human error, e.g. forgotten removal of tape
Splt systems into several smaller ones, e.g. airplan rudder in two sections so if one jams the other will partially work.

Have warnings for grandual changes that might not be noticed – fuel loss, gradual decline rate

Don’t allow children etc in the cabin while the aircraft is in flight

Keep the operating systems simple and don’t include complex little-used features, the reality is that they won’t be used in practice but might be triggered by accident

Learn from every crash and every near-miss and set up the system so that that would never have happened in the first place (including allowing for human error and mechanical failure)

Have walk-throughs during the design process planning what will happen at each point assuming human error and/or mechanical failure
Pilot/driver/operator fatigue is a killer in any situation

If you give something a job to do without the proper resources bad things will happen, e.g. give an autopilot control without giving it control of the full plane’s functions, it will overcompensate with the bits it can control and the end result will be a disaster.

Ghost ship – one small mistake with a switch caused the pressurization crash and mistakes like this probably can’t be avoided but a few tips


Symptoms of a problem often seem weird and impossible and are often completely unrelated to the actual problem


Before takeoff make sure ALL switches are in the default positions


Don’t provide features that are dangerous and have no real benefit, there is really no possible reason you would want a manual ability to switch off pressurization


Don’t have a messages/warnings that could have two different causes, this makes it a lot harder to diagnose the real problem


A lot of problems happen when someone foreign fiddles with the pilot’s controls because the pilots get in a ‘pattern’ and do the same thing every time but this stuffs things up, e.g. children in the cockpit, maintenance staff etc.

When you’re checking the problems don’t get side tracked, don’t go forward until you’ve properly answered the critical question at that point and move to the next question, don’t get sidetracked and miss checking the answer to a critical question

Most (but not all) crashes were due to maintenance errors – using the wrong part, leaving switches in the wrong position, neglecting maintenance completely etc. The pilots job is really very simple, take off, fly and land, but lots can go wrong with maintenance. However if systems were better designed or the pilots had been able to correctly diagnose the problem often the plane could have recovered without crashing.
Eventually you will get fires in luggage holds because someone will put chemical oxygen generators and fuel canisters stupidly in freight or luggage. This can possibly be cured with fast and strong fire suppression systems in the luggage holds.

Actual crashes are often the result of a long chain of (minor) mistakes

Its better to have systems that automatically switch themselves on when needed rather than manual turn-on, as people will forget to switch them on.

Have procedures to compensate for lack of common sense, e.g. fixed period of 20 minutes maximum between a de-icing and take-off

Metal fatigue causes plane crashes

