I2102
DISCUSS ITEMS
ESIS operation, Pitot-static system, flight instrument characteristics and wet compass characteristics.
ESIS Operation

2.15.7 Electronic Standby Instrument System (ESIS)

ESIS provides a visual display of attitude (pitch and roll), and slip/skid information computed from an internal three-axis inertial sensor cluster. The ESIS includes an internal ADC that connects to the aircraft pitot static system and provides baro corrected altitude, air speed, Mach number, and vertical speed information. The system is configured to display both VOR and ILS information received from NAV 1. Heading information is received from AHRS1 and is displayed on the bottom of the instrument. All standby information is displayed on a 3 inch color Active Matrix Liquid Crystal Display (AMLCD). A bezel mounted light sensor provides automatic display dimming capability, with manual offset control achieved through the menu mode. The ESIS has its own 24 Vdc battery which, under emergency conditions, can be isolated from the aircraft electrical system and used to provide power to the Avionics Essential Bus for a minimum of 30 minutes.
Pitot-Static System

2.15.6 Pitot and Static Air System

The pitot and static air system (Figure 2-16) provides two separate sources of static and ram air. The system consists of two pitot masts mounted on either side of the aircraft nose, four static air pressure ports, two in the aircraft exterior skin on each side of the aft fuselage, and the associated plumbing. The left side pitot and static system supports ADC1 and the ADC associated with the ESIS. The right side pitot and static system supports ADC2. The pitot masts are protected from ice formation by internal electric heating elements. Switches for the pitot heat are located on the pilot subpanel in the HEAT group placarded PITOT LEFT-RIGHT. An alternate static air source, which terminates just aft of the rear pressure bulkhead, provides a source of static air to the left (pilots) flight instruments in the event of normal source failure. A control valve located on the right side panel is placarded PILOTS EMERGENCY STATIC AIR SOURCE NORMAL ALTERNATE. When alternate static air is required, static pressure may be obtained from the alternate source by releasing the lever guard spring and repositioning the lever to the ALTERNATE position.
WARNING
Instrument error may be significant with emergency static air source selected. Refer to the altimeter and airspeed error correction charts in Chapter 25.
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Flight Instrument Characteristics

Was a more prevalent discussion item for steam gauge aircraft, not the T-44C glass cockpit. Be familiar with your instruments.
Wet Compass Characteristics.

2.15.9.1 Standby Magnetic Compass

The magnetic compass located on the top of the windshield divider may be used in the event of compass system

failure or for instrument crosscheck. Reading should be taken only during level unaccelerated flight.

Note

Standby compass is unreliable when the windshield anti-ice, windshield wipers, air-conditioner, electric heat, or vent blower is operating. (Big Five)
Pitch Limits
A limitation imposed by a compass' construction is that the balancing bowl's pin, which is connected to a pivot point only allows, in most compasses, the bowl to tilt by approximately 18 degrees before it will touch the side of the casing. When this happens its freedom to rotate is lost and the compass becomes unreliable.

Magnetic Dip
The compass dial will tend to align itself with the geomagnetic field and dip toward the northern magnetic pole when in the northern hemisphere. At the equator this error is negligible. As an aircraft flies closer to either pole the dipping error becomes more prevalent to the point that the compass can become unreliable because its pivot point has surpassed its 18 degrees of tilt. Magnetic dip is caused by the downward pull of the magnetic poles and is greatest near the poles themselves. To help negate the effect of this downwards force, the center of gravity of the compass bowl hangs below the pivot. Compass navigation near the polar regions, however, is nearly impossible due to the errors caused by this effect.

When in steady straight and level flight the effect of magnetic dip is of no concern. However, when the aircraft is accelerated or turned to a new heading the following two rules apply:
(1) When on an easterly or westerly heading and the aircraft accelerates, the center of gravity of the bowl lags behind the pivot, making it tilt forwards. Because of magnetic dip the compass will show a false turn towards the north if in the northern hemisphere. Also if the aircraft is decelerated the compass will show a false turn towards the south in the northern hemisphere. The error is neutralized when the aircraft has reached its velocity and the magnetic compass will then read the proper heading. Pilots in the northern hemisphere remember this by the acronym ANDS; accelerate north, decelerate south. 

(2) When on a northerly heading and a turn towards the east or west is made, the magnet causes the compass to lag behind the actual heading the aircraft is flying through. This lag will slowly diminish as the aircraft approaches either east or west and will be approximately correct when on an east or west heading. When the aircraft turns further towards South, the magnetic compass needle will tend to lead the actual heading of the aircraft. When a turn is made from south to an east or west heading the compass will lead the actual heading the aircraft is flying through, it will diminish as the aircraft approaches either east or west, and it will lag as the aircraft turns further towards North. This happens in a coordinated turn because of the bank of the aircraft and resulting bank of the compass. The North-seeking pole of the magnet is pulled towards the earth's magnetic field in the turn. This results in an angular displacement of the compass. The magnitude of the lead/lag will be approximately equal to the aircraft's latitude: (An aircraft at 30° north latitude will need to undershoot 30° while turning directly north, and overshoot 30° while turning directly south). This guideline is based not on a standard-rate turn, but on a bank angle of 15°-18°, which would equal a standard rate turn at the airspeeds typical of light aircraft.
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BI Maneuvers
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I2102: ESIS [Climbs, Descents, Turns, Stalls, UA’s, Oscar]//Charlie//Yankee (x2)
	CLIMB
	KIAS
	RPM
	FT-LBS

	500 FPM 
	150 
	1900 
	850 (900 in turn) 

	667 FPM 
	150
	1900 
	1000 

	DESCENT
	KIAS
	RPM
	FT-LBS

	500 FPM 
	150
	1900 
	450

	800 FPM 
	150
	1900 
	350 


  [image: image2.jpg]® Transitonto Sraightand vl (1 i)
Oscar Beaitbs e
“isoias
Pattern
@ RIGHT SR for 361wt 1000
Gascont ot 500 FoM
oitbs tatue
@) Transitonto Stalght and levl 1 iy “sokas
"0 e e
“isoias

(2)LEFT SRT for 360°with 1000 limb o 500 FPM

~00 s toreue
RETIS

(1) Straight and level (1min)
650 . tercue
RETIS

@ Stowto 150 KIAS with  evel rige 90
i (30 50c). Descend 1000 500 FPM,
Bravo/Charlie s T SR 360 (e
S0 e e
Pattern @ | A
Y rrsraerprm— © Cimo 1000 %
”«'n?n’ﬁh': ::Zwl gy (9) Straight and level (Complete) 500 FPM (2 miny
Aispesdwil vary with AR ZETIR o - 001 torce
- Bt ! RETIS - 150 KIS
@) LEFT SRY for 210 wah 1000
St o 667 FPAA 2000 doscent o 800 FPM (2.5 [
i e 500 FPM (2min)
- 150 KIAS ~350 ftbs. torcue: - 300 ft-lbs. torque
- 150 KIAS sl
(1) Straight and level (1 min)
“Bs0itie e
RElS
©) Lovel LEFT SR for 210° (L6, &=
00 e e
“lsokias
Yankee 5 .
@ Descond 500 1 i)
Patte m - 500 ft-lbs. torque

(2)Level LEFT SRT for 130°(1 min)
~1000 tbs.teree

~ All Descents 500 FPM
“Maintain 120 KIAS until
Waveof, then 110 KIAS

(4) Continue Descent,
LEFT SRT 46° (15 se)
~B0D s toraue

(1) Straight and Level
- Complte SSE procecures
- SO0 tbs toraue

(9) SSE Waveatt
~Return o entry heacing
~Climb 10 KIS

(5) Continue Descent (46 sec)
- 500 s toraue

(8 Descend 500" (1 min)]
- 1000 bs.terue:

(6) Continue Descont,
RIGHT SRT 180° (1 min)
~600 s toraue

(@) Transitionto Straight and level (1 min)|
-500 s torque
- Lancing Checkist a 50 sec





TiltMafia

1

[image: image1]