The Pitot Static Instruments 
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_____________ of the ________________ primary flight instruments measure _____ pressure. These instruments—the ______________ indicator, ________________, and ______________ speed indicator—are called the _______________ static instruments.

All three pitot static instruments are connected to a __________________ port. This port, or __________________, introduces ____________________ air into the case of each instrument. As an airplane _____________________ or descends, air pressure decreases or _______________________. The altimeter and vertical speed indicator display these pressure changes as ___________________ and ______________ of climb or descent.
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The _____________________ indicator, which is also connected to the _____________tube, measures the difference between static pressure and _____________ air pressure in the pitot tube. It displays the pressure difference as speed, usually in ______________ or ______________ number.
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___________________ in air pressure as altitude changes, _____________ in the pitot-static system, and other factors make determining airspeed more complicated than just reading a number on a dial. You should be familiar with several types of airspeed, each useful in different circumstances.

	[image: image3]
	_____________________ airspeed (IAS) is the reading taken directly from airspeed indicator. It's the number that the _______________ points to on the dial. This value is not corrected for variations in the _______________ of the atmosphere, installation error (caused by the _______________ of the pitot tube and static ports), or errors caused by the instrument itself. Indicated airspeed _____________ as you climb, because as the density of the air ______________ with _____________, fewer air ______________ hit the pitot tube. This effect is most noticeable in high-performance aircraft that operate at high altitude. For example, at cruise altitude, the airspeed indicator on the Boeing 737-400 may indicate about 280 knots when the airplane's actual speed through the air is more than 400 knots. Pilots use ________airspeed to get the proper performance from their aircraft. __________, climb, approach, and landing speeds are all based on _______.
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	Calibrated airspeed (CAS) is indicated airspeed corrected for _____________ error and instrument error. The difference between indicated airspeed and calibrated airspeed is usually greatest at __________ airspeeds, when the air flow around the static ports is ____________. The position of the pitot tube and the installation of the airspeed indicator itself also contribute small errors to the airspeed indicator. Lowering the flaps may also increase the difference between IAS and CAS. To compensate for these errors, pilots refer to tables in the aircraft handbook to determine calibrated airspeed (CAS) under various conditions of flight.
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	____________ airspeed (TAS) is the ___________ speed of an aircraft through the air. The airspeed indicator displays TAS only at sea level under standard conditions, so you must calculate TAS based on IAS, the current pressure altitude, and air temperature. As a rule of thumb, you can estimate TAS by adding 2 percent to IAS for each 1,000 ft (305 m) of altitude. Pilots use TAS in ________________ calculations and when filing ____________ plans.
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	______________ number is the ratio of the aircraft's true airspeed to the speed of sound. Aircraft that operate at high altitudes use Mach number, not airspeed, as a reference for aircraft performance and navigation, because the airspeed indicator is subject to many errors at high speeds in the thin air of the upper atmosphere. Mach number is calculated by a computer and displayed on the airspeed indicator.


NOTE: The speeds used in Flight Simulator checklists, operating procedures, and in the Aircraft Handbooks section of Help are indicated airspeeds unless otherwise noted.

Airspeed Indicator Markings
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The airspeed indicators in light aircraft are color coded to emphasize important airspeed limitations.

Green Arc: ________________Operating Range
The green arc shows the normal operating range of the airplane. The speed at the bottom of the green arc, abbreviated Vs1, is the stall speed with the flaps and landing gear retracted, power at idle, and the airplane at maximum gross weight. The top of the green arc shows the high end of the normal operating range, the maximum structural cruising speed, abbreviated ______
Yellow Arc: ____________ Range
The yellow arc represents the caution range—speeds appropriate only in _______ air. The top of the yellow arc coincides with _______, the never-exceed speed of the airplane.

______ ______: Never-Exceed Speed
A red line near the top of the airspeed range marks Vne. Exceeding this speed even in smooth air could ________ the airplane structure.

White Arc: ___________ Operating Range
The white arc shows the range of speeds in which it's ___________ to extend full flaps. The upper limit of the white arc is called Vfe, maximum flap extended speed. Extending the flaps at higher speeds could cause ____________ damage. The lower limit of the white arc, abbreviated ________, is the _________speed or minimum steady flight speed at maximum gross weight with the flaps and landing gear in the _______________ position.

Other Airspeed Markings
Multiengine airplanes (except large aircraft) have two additional airspeed markings. 
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	A red line near the lower limit of the airspeed range indicates minimum controllable airspeed, Vmc. This is the lowest speed at which the airplane is controllable when one engine is inoperative and the other engine is operating at full power.
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	A blue line on the airspeed indicator marks best single-engine rate of climb airspeed (Vyse). This speed delivers the best rate of climb with one engine inoperative.


"Bug" Speeds
Airspeed indicators on large aircraft like the Boeing 737-400 don't have these markings because the speeds they represent vary considerably depending on aircraft weight, power settings, and other factors. Pilots calculate these speeds before each takeoff and use markers called "bugs" on the airspeed indicator as reminders of those speeds under current conditions.

V Speeds for Large Aircraft
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Pilots of large aircraft or multiengine aircraft use additional key airspeeds. They calculate these speeds from aircraft performance charts before each takeoff, considering aircraft weight, weather conditions, runway length, and other factors.
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	Vmc is the __________________ control speed; the lowest speed at which the airplane is controllable when one engine is inoperative and the other engine is operating at full power.
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	V1 is the _____________ decision speed; the speed at which the pilot decides whether to continue or abort a takeoff during the takeoff roll.
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	Vr is ________________ speed; the speed at which the pilot raises the nose to lift off the runway during the takeoff roll.
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Mach number. 
Aircraft that operate at ____________ altitudes use Mach number, not airspeed, as a reference for aircraft performance and navigation, because the airspeed indicator is subject to many ___________ at high speeds in the ____________ air of the upper atmosphere. Mach number is calculated by a ______________ and displayed on the airspeed indicator.

