Flight Instruments

Hanscom FTC- Instrument Pilot Ground School
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Figure 1.9 Atmospheric pressure



Measuring Pressure

At sea level in a standard
atmosphere, the weight
of the atmosphere

(14.7 Ib/in2) supports

a column of mercury
29.92 inches high.
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Pitot-Static Instruments
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Pitot-Static System

' Baffle plate

i Static chamber

Airspeed indicator (AS) = Vertical speed indicator (VSI) Altimeter

-----

Pressure chamber ,

Heater (35 watts)

" Heater (100 watts) Pitot héater switch Alternate static source




Pitot Tube
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Pitot-Static Mast (Piper Cherokee)




Pitot-Static System

1. ALTIMETER

2. AIRSPEED INDICATOR

3. PITOT HEAT SWITCH

4. VERTICAL SPEED INDICATOR
5. PITOQT HEAD

6. DRAIN VALVES

7. ALTERNATE STATIC SOURCE
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Altimeter

i 0,000’ pointe
Altimeter pointer

Aneroid Wafers

Kollsman
Window

Crosshatch Flag

Static Port

Barometric |
Adjustment Knob
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International Standard Atmosphere (ISA)
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Standard Temp and Pressure = 15 degrees C and 29.92 inches at sea level 1



Altimeter Settings
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Reading Altimeter
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Look Out Below
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* Standard air is 15°C, 29.92 inHg at sea level
t 3000 m = 9843 ft; 700 hPa = 20.67 inHg = 0.69 atm

15



Scale Height

Air column 1
nm Low Hig
600 mb Pressure
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Non-standard Temperature

\S

From hot to cold and from high to low:
Look out below!
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Non-standard Pressure
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Types of Altitude

e True Altitude

— Actual height above mean sea level (MSL)

— Mean sea level
* Absolute Altitude — height above ground level (AGL)
* |Indicated Altitude — MSL as shown on altimeter

* Pressure Altitude (PA)
— Representing air pressure in altitude
— Would-have-been MSL on a “standard day” (ISA)

27

— Instead of saying, “air pressure is 28.92 inHg”, we say “PA is 1,000”,
because the air pressure at 1,000” in ISA is 28.92 inHg
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Density Altitude

* Representing air density in altitude

— Instead of saying, “the air density is 0.0565 Ibs/cu ft”, we say, “DA is
10,000”, because air density at 10,000” is 0.0565 Ibs/cu ft on a
standard day (ISA)

e DA increases when
— Pressure altitude increases
— Temperature increases

— Moisture content increases

* Bad idea to take off on a warm day from a high elevation
airport without first checking performance
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Vertical Speed Indicator

@ N

Diaphragm

Direct static pressure

Calibrated leak
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Reading VSI
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Airspeed Indicator

| Diaphragm 3
Long lever —  Sector
' Pitot connection |
Pitot tube
l Ram air  Static air line " Handstaff pinion |
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“| feel the need, the need for speeds.”

* True Airspeed (TAS): relative to the air surrounding aircraft

Groundspeed (GS): Relative to ground
— True Airspeed + tail / - head winds

— Affects time en route — important for fuel planning

Calibrated Airspeed (CAS): diff. between ram and static pressures

— 100 knots CAS (KCAS): the pressure differential is the same as if the
airplane is flying at 100 KTAS at sea level, on a standard day

— Affected by density altitude — lower the air density, lower the CAS

— Reflects the aerodynamic forces generated

Indicated Airspeed (IAS)

— What is shown on the airspeed indicator

— CAS + installation error (e.g. pitot tube placement)
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Markings on ASI

Ve (red line)

Yellow arc
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Blocked Pitot Tube
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Static port

Drain hole
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Blocked Pitot Tube & Drain Hole

Blockage :

Pitot tube
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Blocked Static Port

Inaccurate airspeed indications
Constant zero indication on VS|

Frozen altimeter
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Gyroscopic Instruments
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1 Clock

3 Turn coordinator
4 Attitude Indicator
5 Directional Gyro

10 Magnetic Compass

15 Gyro Suction
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Vacuum System

WYYy = Heading indicator Vacuum relief valve
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{ Overboard vent line -

Suction
gauge

"4 Vacuum air filter
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Turn Indicators

Gimbal rotation

" Canted gyro |

12 Standard rate turn index
- Inclinometer

Turn coordinator

Horizontal gyro _

Gyro rotation |
Gimbal rotation

Standard rate turn index

Inclinometer

Turn-and-slip indicator
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Inclinometer (“The Ball”)

Coordinated turn
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Skidding Turn

Eading Jum
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Slipping Turn

JEeping Tum
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Attitude Indicator

i Bank index

~ Gimbal rotation J

| Horizon reference arm

. Pitch gimbal
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Al Indications

39



What say you?
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Directional Gyro

\ Main drive gear = Compass card gear

Gimbal rotation

..............
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10 Magnetic Compass
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Magnetic Compass
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Magnetic Variation

= pink (agonic) zero line.
ge— Mercator Projection.
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True north

\/
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Magnetic Deviation

FOR 000 030 060 090 120 150
STEER
RDO.ON o001 ©32 ove2 095 /23 /155
RDO.OFF po2 o031 o064 094 125 /57

FOR 180 210 240 270 300 330
STEER
RDO. ON | 76 210 243 27/ 2796 325
RDO.OFF 74 210 240 273 298 327
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Magnetic Dip
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Acceleration Error

View is from the pilot's

perspective, and the

movable card is reset
after each tum.
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Electronic Flight Instruments and Displays




