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Relevancy Notice

 

 

 

Instrument Simming 21st Century is for home flight-simulation. It is based on real aviation laws, regulations, and procedures to enable home flight-simulation pilots to enjoy their simulation experiences as much as possible. Because some aspects of flight-simulation games are not exactly like real-world aviation, some information in this manual cannot be applied to real-world flying.

 

Accordingly, this manual is not for real-world aviation. It is not for use by any real-world pilots or students. It is not for use with any real aircraft. The author and publisher assume no liability for any misuse of this flight-simming manual.

 

 


 

 

 

Preface

 

Pilots must fly by instruments whenever weather hinders their visibility and in certain airspaces. They may choose to fly by instruments whenever safety justifies it. Flight-simulation pilots can make their experiences as realistic as possible by flying on instruments in weather conditions and airspaces that mandate adherence to instrument flight rules and whenever practical.

Proficiency with basic maneuvers and navigation is necessary for flying successfully by instruments. To do so, you need to know how to fly the maneuvers in the first place and to navigate in the second place. If you attempt instrument flying without these abilities, you will only frustrate yourself. The basic knowledge you need is explained in our previous three books: Flight Simulator Maneuvers 21st Century, Flight-Sim Navigation and Flight-Sim Pilot’s Information Manual. This book does not duplicate much of that information.

Instrument Simming describes and explains fundamental procedures, practices and requirements pertaining to instrument flying in home flight-simulation programs. As a self-training manual, it focuses on general-aviation and not commercial or military. It is adequate for home flight simulation but not for real flight.

 

— Bill Stack

 

 

 


 

 

Chapter 1

What Is Instrument Flight?

 

Instrument flight is the control and navigation of an aircraft by reliance on its instruments and gauges with little or no visual references outside the aircraft. 

Several guiding features of instrument flight are crucial: instrument knowledge, instrument procedures, instrument flight rules (IFR), instrument navigation, air traffic control (ATC), and pilot certification.

Simulating instrument flying is an advanced skill. We must first know how to fly airplanes, navigate, and use instrument charts.

 

Instrument Knowledge and Dependence

According to IFR training manuals, non-instrument pilots become disorientated within minutes of losing visual reference to the ground. The most renowned example is the 1999 Piper Saratoga crash of John F. Kennedy, Jr. Avoiding this hazard requires thorough knowledge and acceptance of instruments for every safe instrument maneuver and flight. Even flight-simulation pilots experience some disorientation when deprived of visual references.

For safe instrument flight, real-world pilots must know their instruments and depend on them almost totally and unconditionally. They must clearly know the information their flight and navigation instruments are giving them at all times. From reading these instruments, pilots must be able to determine altitudes, attitudes, headings, airspeeds, and positions. They must also trust and believe that information at all times or definitively determine that a given instrument is faulty. Knowing how an instrument works and relates to other instruments enables pilots to confirm any instrument’s accuracy.

Instrument flying and IFR are different. One requires reliance by instruments, and the other requires adherence to rules.

 

Instrument Procedures

Instrument procedures are maneuvers performed with total dependance on instruments. Such maneuvers include departures, procedure turns, and instrument arrivals and approaches. Most of these procedures are prescribed and published by aviation authorities and performed under their authority. 

The successful achievement of almost all instrument procedures requires proficiency in basic flight maneuvers such as climbing steadily, turning while climbing, flying straight and level, turning while level, descending, and turning while descending. These and other basic flight maneuvers are explained in our Flight-Sim Maneuvers 21st Century book.

 

Instrument Flight Rules

Instrument flight rules (IFR) are a set of rules prescribed by authorities to govern the conduct of flight exclusively by instruments. Three qualifying conditions generally apply: weather, airspaces, and commercial. All are explained in Chapter 2.

Instrument flight rules are clearly specified in various parts of official aviation regulations. Pilots flying under IFR conditions are required to abide by these rules. Those relating to flight simulation are explained in this book’s Chapter 2, “Instrument Flight Rules.” To maximize your simulated instrument flights, follow as many of these rules as your simulator allows.

 

Instrument Navigation

Pilots flying by instruments must be able to depart their airports and arrive at their destination airports safely and on time using their cockpit navigation instruments as their primary navigation guides. Pilots whose navigation instruments malfunction during flight can be guided to safety by ATC, but this guidance is not the primary navigation method. For this reason, flight-simulation pilots simulating instrument flight must know basic and radio navigation techniques explained in our Flight-Sim Navigation manual.

 

Air Traffic Control

All flights flown under IFR must be operated in concert with ATC. This requirement facilitates safe flight by all aircraft using the airspaces under IFR weather conditions. Air traffic control is absolutely needed whenever pilots cannot see other aircraft in their area.

Different flight-simulation programs enable various levels and depths of air traffic control. Communicate with ATC whenever you are able to do so with your simulator. This manual explains enough ATC procedures to enable realistic flight simulation throughout the explanations, instructions, and exercises. Detailed explanation of ATC procedures and language is beyond the scope of this manual.

 

Instrument Ratings

Pilots must be approved by aviation authorities to fly under IFR conditions. The official approval to fly IFR is called a “certification” or “rating,” and pilots certified or rated to fly IFR are called “IFR certified” or “IFR rated.” They must demonstrate proficiency in these areas through written and flight examinations. Students practicing IFR flight in IMC must have a rated IFR pilot in their cockpit with them. Pilots can execute some instrument procedures such as procedure turns without an IFR rating. Details of the instrument rating are explained in Chapter 2, “Instrument Flight Rules.”

 

What Instrument Flight Is Not

Instrument flight does not apply when pilots use visible cues from outside the aircraft. Pilots are not flying by instruments whenever they use the horizon to judge pitch or bank and ground references to determine position. These statements are true even when pilots use the compass, artificial horizon, radio navigation, and other instruments to assist visual flights.

Pilots fly visually whenever taking off and landing, even in low ceiling conditions, because their primary source of information during these maneuvers is visual. Once they enter the clouds, they must fly by instruments due to lack of outside visual references. Once they exit the clouds to land, they return to visual flight, even if they continue to use instruments for support.

Contrary to a common misconception, there is no such thing as an instrument landing. All landings – even advanced landings performed by airline and military pilots – are done visually. Pilots are allowed to land only when they can see the runway with their own eyes. If they cannot see the runway, they cannot land regardless of the sophistication of their equipment and the keenness of their skills. Instrument approach procedures guide them to a point where they should be able to see the runway and where they decide to whether proceed with their landing or abort their attempt and try another airport. More about this subject is explained in Chapter 9, “Arriving and Approaching.”

 

Why Fly by Instruments?

Flying by instruments opens a wider world of flying. It enables the pilot to fly in most weather and in most airspaces. Only the most severe weather such as thunderstorms, hurricanes, and blizzards, and only prohibited airspaces would be excluded. Otherwise, the pilot can fly under conditions that would leave a visual pilot grounded and to places where a visual pilot would require step-by-step ATC guidance.

Instrument flying enables pilots to maintain schedules, meet customer demands, and fly longer distances. Instrument pilots can leave when they need to leave and arrive when they need to arrive. They can also leave when their customers want them to go and deliver their passengers and/or cargo when their customers need them. The longer distances are enabled by freedom from weather and airspace restrictions encountered along the way that would force a visual pilot to the ground.

 

Why Simulate Instrument Flight?

Simulating instrument flight is a way of making the experience more interesting, challenging, and fun. Arriving at a destination accurately without seeing anything out the windows for most of the trip is a rewarding activity. Simulating flight in accordance with the same rules and procedures that real-world pilots must and do follow is the only true way to enjoy the flight simulation realistically.

 

Determining Instrument Needs and Appropriateness

Determining when to fly by instruments and follow instrument procedures is easy once you know the advantages and the conditions that warrant it.


		Use your cockpit instruments whenever they help you maintain desired altitude, pitch, bank, airspeed, and heading. This includes anytime you are flying with adequate visual information from outside your aircraft. 

		Depend on your cockpit instruments whenever you do not have adequate visual information from outside. 

		Fly under instrument flight rules whenever the weather and airspace conditions demand it.

		Use instrument procedures whenever precision is needed, even in visual flight.

		Adhere to instrument procedures strictly whenever you do not have visual information from outside your cockpit. Your strict adherence to these procedures will facilitate accuracy and flight safety whenever you cannot see what is outside your aircraft.

		Follow IFR as much as you can to maximize your flight-simulation experiences.



 

 

 

 


 

 

Chapter 2

Instrument Flight Rules

 

Official aviation regulations explain instrument flight rules (IFR) in detail. Pilots are told explicitly what they can and cannot do when flying IFR and whether they can fly it in the first place. Requirements are things we must do or have in your aircraft for safe, accurate and efficient IFR flight. Restrictions are things we cannot do or have. Most official regulations are expressed in negative terms due to the basic nature of law even though they are not restrictions. Such regulations are expressed in positive terms in this manual.

These rules are summarized in this chapter and explained in more detail in the relevant chapters. For example, you will learn about landing-approach procedures in this chapter and specifically about these procedures in Chapter 9, “Arriving and Approaching.”

 

Conditions for Flying by Instruments

The first condition that mandates instrument flight is weather. The second is airspace. The third is commerce. Once you know that you meet these conditions, you can begin planning your instrument simulations. Several operating rules require certain actions of performances such as making, filing, and using flight plans, and having enough fuel.

Remember from Chapter 1 that instrument flight and instrument flight rules are different. Pilots may fly by instruments outside IFR conditions, and they must adhere to instrument flight rules whenever they operate in IFR conditions.

 

Visibility

Visibility is one of two necessary conditions specified in official IFR definitions. Visibility impairments caused by weather are a fundamental triggering factor for IFR flight. Whenever pilots





		
				
		

		
				
				
				
		

		
				
				
				
		

		
				
				
				
		

		
				
				
				
		

		
				
				
				
		

		
				
				
				
		

		
				
				
				
		

		
				
		

	



















		
				
		

		
				
				
				
		

		
				
				
				
		

		
				
				
		

		
				
				
				
		

		
				
				
		

		
				
		

	






















		Know flight rules and regulations described in our Flight-Sim Pilot’s Information Manual.

		Perform the maneuvers in explained in our Flight-Sim Maneuvers 21st Century, and 

		Use basic and radio navigation techniques explained in our Flight-Sim Navigation.









		Fly cross country at least 250 nautical miles (463 kilometers) in official airways, 

		Execute at least one precision approach and two non-precision approaches at different airports, 

		Respond to simulated emergencies, 

		Accumulate 125 hours of cross-country flights of more than 50 nautical miles (92.6 kilometers) with 50 as pilot in command, and 

		Accumulate 40 hours of simulated or actual instrument flight time.





























		Cruising Altitudes. Cruising altitudes are odd thousands of feet when the heading is between 0 and 179 degrees and even thousands of feet when the heading is 180 to 359 degrees. Altitudes assigned or cleared by ATC must be honored. Pilots may request higher or lower cruising altitudes consistent with these basic requirements. 






		Minimum IFR Altitudes. When not shown on aeronautical charts, minimum IFR altitudes are as follows: 




		Mountainous areas: 2,000 feet (610 meters) above the highest obstacle within four nautical miles (7.4 kilometers) from the course to be flown.

		Non-mountainous areas: 1,000 feet (305 meters) above the highest obstacle within four nautical miles (7.4 kilometers) from the course to be flown. 




		Courses. Flight courses must follow official airways or ATC-approved flight plans. Deviations by more than a few miles can be dangerous to aviation and must be avoided.
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