T-1A Transition Checkride Study Guide

Emergency Equipment:
Quick Don Oxygen Mask (3 on board, inspected every 30 days)

•
Preflight Checks: Flow indicator, Emergency on positive pressure, Goggle/Vent Valve operation, intercom operation

•
Stow Mask: O2 100%, Vent valve closed, quick release position

•
Diluter demand type

•
Check red flow indicator showing when not breathing

Crash Axe (1 on board)

•
Located in leather sheath below emergency escape hatch

First Aid and Survival Kits (1 each on board, inspected every 180 days)

•
Secured to bulkhead in front of latrine

•
Check dates tamper seals on kits

Emergency Escape Breathing Device (EEBD) (3 on board, inspected every 30 days)

•
Located behind each crew seat

•
Preflight Checks: Inspection window blue, inspection date on tag, tamper seal on case

•
Ensure O2​ flow prior to donning

•
Provides 15 minutes of air

•
Operational to 41,000’

Passenger Oxygen Masks  (5 in cabin area and 2 in lavatory)

•
Armed w/ Oxygen System Ready – Pull

•
Manually deployed by Pass Oxygen – Pull

•
Automatically deployed when cabin altitude exceed 12,500’ ( 500’ (takes 55psi to open mask container doors)

•
Mask activation lanyard must be pulled to activate oxygen flow to mask

•
Continuous flow type

Fire extinguishers (2 on board)

•
Type:  Halon (Bromotrifluoromethane)

•
Single discharge unit good for all fire types

•
Located behind Co-pilot’s seat and on bottom of bulkhead in front of avionics rack

•
Check inspection dates and tamper seals

Emergency Escape Hatch (1 on board)

•
4.5 feet from bottom of hatch to ground w/ gear extended

•
Ensure safety pin removed before flight

Seat Belt/Shoulder Harness (3 on board)

•
Lock at 3 Gs

•
Must be worn while plane is taxing, take-off, Landing, and below 10,000’ MSL

•
Above 10,000’ MSL shoulder straps may be released except when maneuvering (stalls, steep turn, etc)

Nomex Flight Suit and gloves

•
Good for 700( - 800(F (JP-8 burns at 2500(F)

ELT

•
Minimum of 50 continuous hours

•
VHF 121.5/UHF 243.0



•
Activates at more than 5 Gs along the flight axis

Engines:
1. General Specifications

•
Two pod mounted Pratt & Whitney JT15D-5B turbofan engines

•
Advantages:  Better fuel specs, Shorter Take-off, Efficiency at low altitude, reduced noise

•
Disadvantages: Reduced efficiency at high altitudes, slower speeds

•
Engines are monitored in cockpit by N1, ITT, N2, FF, Oil temp, Oil Press and vibration guages

2. Thrust

•
Flat rated to provide constant thrust throughout various altitudes and temperature ranges

•
Sea level to 27(C => 2900 lbs. of thrust for 5 minutes

•
Divided Flow

•
Bypass flow (low altitude thrust) driven by N1
•
Core flow (high altitude thrust) driven by N2

•
Take-off Rated Thrust limiting factors:

•
N1 104%, 700(C, 2900lbs thrust

•
Max Continuous Thrust limiting factors:

•
N1 104%, 680(C, 2900lbs thrust

3. Parts and Pieces

•
N1 is two stage axial compressor / two stage axial turbine

•
104% max continuous RPM

•
106% max transient RPM

•
N2 is high pressure single stage compressor / single stage high turbine

•
96% max continuous RPM

•
Combustion chamber

•
12 nozzle housings that atomize fuel and 2 dual spark igniters

•
Igniters in STBY provide spark at start, anti-ice, stick shaker up to 50,000’

•
Exhaust Duct

•
Cold nozzle configuration; bypass flow mixed with core flow for cooler exhaust temperatures

•
Fuel shutoff valve

•
Mechanical device to detect aft movement of N1​ shaft and shutdown engine

•
Stator vanes

•
Behind compressors, smooth and direct air flow

•
Accessory Gearbox (driven by N2 shaft)

•
DC starter generator

•
N2 speed sensor

•
Oil pump

•
Fuel pump: increases fuel pressure from 15psi to 580psi max

•
Hydromechanical Metering Unit (HMU): sole provider of fuel up to 38%N2
•
Hydraulic pump

•
Compressor Surge Bleed

•
Valve opens to prevent compressor surge during engine acceleration at high AOA

•
Bleed Air

•
Cools engine

•
ACM

•
Hydraulic system (15psi, no bubbles)

•
Engine and wing Anti-ice

•
Oil Capacity of engine

•
2.03 gal, 1.84 gallons drainable, synthetic oil only

Fuel System:
1. General Specifications

•
6 Main tanks: aft cabin, aft fuselage, 2 mid, and 2 wing tanks

•
Each wing tank is divided into 3 sections; inboard, outboard, center

•
Fuel flows from aft cabin => aft fuselage => right mid => left mid => wing tanks

•
12 pumps move fuel around

•
2 boost pumps (electric):  

•
Engine start to provide motive flow to primary jet pump

•
X-feed to provide motive flow to primary jet pump

•
Source of motive flow to forward transfer jet pump (fuel feed chamber volume below full, fuel feed pressure < 5 ( .5psi)

•
Backup for primary jet pump

•
2 transfer pumps (electric)

•
Operate continuously when respective generator is on, but fuel is only transferred as required

•
Move fuel from Mid tanks to wing tanks

•
Shut off automatically when mid tank or line pressure < 5.0 ( .5psi

•
6 motive flow pumps

•
2 forward transfer jet pumps operate w/ boost pump on to move fuel from wings to fuel feed chamber

•
2 aft transfer jet pumps operate w/ primary jet pump on and/or boost pump on to move fuel from wings to fuel feed chamber

•
2 primary jet pumps operate w/ boost pump on and/or engine driven fuel pump to move fuel from fuel feed chamber to engines

•
2 engine driven fuel pumps

•
Provide motive flow to primary jet pumps; 580psi

2. Op limits:


•
Sea level - 41,000 /- 40( -to + 50(C

•
Total Gallons from pressure 771, from gravity 739

•
Can use Jet –A/A-1/B, JP-4/5/8 must contain icing inhibitor

•
Fuel imbalance (Take-off => 100lbs/In flight/Land => 300lbs/Touch and Go => 100lbs)

3. Annunciators

•
L and R WG TK OV PRESS: Difference of more than 3.5 ( .5psi between internal and external wing pressure

•
L and R FUEL LEVEL LO: Usable fuel in wing tank approximately < 200lbs/32gal

•
L and R FUEL PRESS LO: Fuel feed pressure below 5.0 ( .5psi

•
L and R FUEL FEED: Usable fuel in fuel feed chamber < 70lbs/11gal

•
L and R FLTR BYPASS: Pressure differential in fuel filter > 2.3 (..2; means clogged filter and contaminated fuel

•
L and R XFR PRESS LO: Low pressure (5.0 (. .5psi) in transfer line between mid and wing tanks

4. Notes and Cautions

•
Do not reset popped fuel system CB.

•
Fuel quantity indicators at high AOA and/or angles of sideslip are inaccurate

•
If fuel quantity indicators fail the needles move to a position below 0.

5. Miscellaneous Information


•
3 Surge/Vent drains: 1 fuselage, 2 wing

•
11 Sump Drains

•
Fire Prevention

•
Porous foam in fuselage tank

•
Fuel/vapor leaks are routed overboard

•
Flame arrestors in fuselage vent lines

•
Flame arrestors separate cabin and fuselage tanks

•
Sniffle valves: allow both air and fuel to be vented (.1-.3psi pulls are in,  5psi lets fuel out)

•
Float check valves: only vent air

•
Pressure relief valves: Overpressure protection during single point refueling

•
Check valves: 13 total

•
1 in each motive flow line (6)

•
1 Filler port

•
2 wing tank flow

•
2 vent line to surge tank

•
1 in each transfer pump (2) 

•
Flapper Valves: 20 

•
9 in each wing tank

•
2 fuselage tank

•
Shutoff Valves: 6

•
1 each motive flow line from engine driven pump to primary jet pump

•
1 each main fuel supply line to engine

•
1 each X-feed line

•
Drain valves: 3 types

•
Sump

•
De-fuel

•
Filer port drain

Flight Management System:

1. TCAS:

•
Range: 2 - 40 NM

•
Targets: 30 aircraft

•
Aural warnings above 500’ AGL

•
Most critical are repeated three times

•
Envelope:  ( 2,700 to ( 9,000 vertically

•
Requirements:  Mode C transponder, Mode S for coordinated RAs

•
Minimum separation: 850’ below 30,000’MSL, 1,200’ above 30,000’MSL

•
Symbols:

•
Solid Red Square: (RA symbol) immediate threat, approx. 25 seconds from minimum separation

•
Solid Yellow Circle: (TA symbol) potential threat approx. 40 seconds from minimum separation

•
Cyan Open Diamond: not considered to be a collision threat

•
Cyan Solid Diamond: aircraft is nearby ((850) but not considered close enough for a TA

•
Arrow up or down: vertical speed is ( 500 fpm.

•
Negative numbers: traffic is below you

2. GPWS

•
Tact resets > 2,450’AGL with gear up

•
Flap resets < 30’ AGL and < 80KIAS

3. Flight Director Modes

•
4 Lateral (Heading, ½ Bank, Approach, Navigation)

•
4 Vertical (Vertical speed, Level change, Altitude hold, Speed hold)

•
Heading: Generates steering commands to maintain heading on EHSI with heading bug

•
½ Bank: Bank angle limited to 15(
•
Approach: generates lateral and vertical guidance 

•
Navigation: w/in 90(, generates steering commands to maintain course w/ wind correction

•
Vertical speed: Locks in rate of climb or descent at the instant of VS selection

•
Level change: 

•
.7 Mach until 32,200 then 250 until below 5,000’MSL then 1,000 fpm

•
.76 Mach until 26,425 then 310 until below 14,000 then slows to 250 by 10,000 then 1,000 fpm below 5,000

•
Climb 220 or 250 

•
Altitude hold: generates pitch commands to maintain altitude 

•
Speed hold: generates pitch commands to maintain speed on IMN speed bug

Flight Controls:
1. Rudder

•
Manually actuated through a system of cables, torque tubes, and push rods

•
Deflection limits: 30(
2. Spoiler

•
2.5 inches tall

•
Manually actuated through a system of cables, torque tubes, and push rods

•
Deflection limits:

•
Speed brake retracted: inboard -14( - 68(, outboard -14( - 72(
•
Speed brake extended: inboard 14( - 72(, outboard 14( - 76(
3. Elevator

•
Manually actuated through a system of cables, torque tubes, and push rods

•
Deflection limits: 12( down - 25( up

4. Flaps:  Double slotted fowler type

•
Electrically powered, mechanically position, hydraulically actuated

•
Sensor is on Right side and AC powered

•
Deflection limits (Main 10 – 30(/Aft 5 – 13.5()

•
Travel times (0 - 10(  => 2.5 seconds/10 - 30( => 3.5 seconds/0 – 30( => 6.0 seconds)

•
G limits (Flaps up:  -1 – 3.2G/Flaps extended: 0 – 2.0G)

•
Aft flaps are mechanically linked to the main flaps

•
FLAP ASYM if 7( difference between main flaps.  Power is cut off to flaps when sensed

5. Speed Brakes:  

•
Electronically controlled and hydraulically actuated

•
Kill wing lift

•
Extend at different speeds (In flight => 2.6sec/On ground => .6 sec)

•
Automatically retract at approximately 88%N1 on ground or when flaps > 10(
•
Deflection:  36( inboard and outboard

•
White SPD BRAKE EXT annunciator in on anytime the speed brake is not fully retracted

6. Trim

•
Located on each wing tip, rudder, and entire horizontal stabilizer

•
Wing tabs displace up to 25( up or down, 25 seconds stop to stop

•
Rudder tab deflects up to 25( either side, 48 seconds stop to stop

•
Pitch trim 1.5( nose down - 12( nose up, 14 seconds from stop to stop

•
Note pitch trim instrument markings are red lined at 1.4( down and 11( up

•
Take off trim: 5.6 – 6.4(
•
Emergency Pitch Trim: Moves 1/3 rd speed of normal trim.  Uses autopilot servo.  45 seconds from stop to stop.

Fire Detection System:
1. Cabin Smoke:

•
Generates aural tone and CABIN SMOKE switchlight

•
Located in the upper aft part of the cabin near the lavatory and avionics rack

2. Engine Fire 

•
Monitors for excessive temperature in the nacelles

•
Aural tone, ENGINE FIRE switchlight

•
Indicates fire or overheat condition

•
Self test available via Master Test System

3. Engine Fire Extinguishing

•
ENGINE FIRE SWITCH – PUSH

•
Arms engine fire bottles

•
Closes hydraulic and fuel valves to engine

•
Removes generator/electrical power to engine

•
BOTTLE ARMED SWITCH – PUSH

•
Discharges fire bottle into engine

•
Discharged bottle’s light goes out

•
Can discharge both bottles to same engine if necessary

4. Fire Bottles

•
2 Halon (Bromotrifluoromethane) 

•
86 Cubic inches, 3lbs

•
Each bottles is charged to 600psi at 70(F (21(C)

•
Operational limits:  -65( - 160(F (-54( - 71(C)

Pitot Static System:
1. Components

•
4 static ports, 2 on each side of the aircraft’s lower left/right side aft of the flight deck

•
2 Pitot ports, 1 on each side of the aircraft’s nose

•
2 Air Data Computers

•
1 OAT probe located on bottom of aircraft

•
2 Static port drains

•
2 Pitot port drains

•
4 port heater switches on overhead shroud

2. Purpose

•
Provide ram and static air pressure and temperature to flight instruments and Air Data Computer

3. Indicators

•
Standby airspeed indicator

•
Standby Altimeter

•
Cabin Altitude/differential pressure indicator: displays cabin altitude in feet and pressure differential between cabin and atmosphere in psi

4. Air Data Computer

•
Converts raw atmospheric data into altitude, airspeed, and temperature outputs

•
Outputs to MSI, ALTM, RA/VSI, MFD, X-side displays, ADC

Electrical Heat, Anti-Ice, and Defog System:
1. Electrical Heat

•
Only used when aircraft is on the ground and external power is available

•
3 electric heaters

•
1 aft evaporator/blower unit

•
Maintain between 120(-150(F output

•
Heats flight deck side window defog outlets, windshield defog outlets, flight deck floor outlets, and aft evaporator blower motor, glare shield outlets

•
Overheat protection from 420 ( 30(F fuselinks

2. Anti-Ice and Defog System Overview

•
Wing leading edges, horizontal stabilizer, air data systems (pitot tubes, static ports, AOA vanes and transmitters), flight deck windows

3. Wind Leading Edges

4. – Consists of ejector, piccolo tubes, ram air scoops, and wing leading edge

•
Uses engine bleed air at 38 – 44psi

•
WING OV HT: illuminates if any of the 1 350(F inboard, 2 212(F outboard sensors close

•
Light turns on at 140(F

•
BL AIR DCT FAIL: if duct ruptures causing a pressure increase of 3.5 ( .5psi

•
To prevent wing damage should not be used on ground except for preflight and landing roll out.

•
Power must be above 70% N2

6.   Horizontal Stabilizer Anti-Ice

•
Electrically operated

•
Consists of 12 heating mats located

•
Leading edges of stabilizer

•
Gap between the elevator and stabilizer

•
Elevator horns

•
Normally operates only in the air due to squat switch in left gear

•
Maintains between 260( - 280(F by cycling on and off

•
ANTI ICE FAIL: caused by overheat (310(F), temperature sensor shorted or opened, temperature control circuit is open

7. Horizontal Stabilizer Deice

•
Sequential power provided to each of the 12 heater pads

•
Accomplished in 12 steps

•
10 take 16 seconds

•
2 take 30 seconds

•
Total time 3.5 minutes

•
STB DEICE FAIL illuminates if deice timer fails; use Manual Deice

8. Manual Deice

•
Bypasses sequence timer in primary system and squat switch

•
Max amount of time per cycle is 30 seconds

•
Move switch momentarily to Deice position

•
Heats only the gap heaters in elevator horns, and outboard horizontal stabilizer ends

•
Repeat every 2 minutes and plan for a 10( flap

9. Engine Anti-Ice 

•
The inlet cone and the T1 temperature probe are continuously heated by turbine air

•
Engine anti-ice on distributes bleed air to air inlet nacelle assembly, and inner stator vanes

•
ENG ICE TEMP LO goes out at 120(F

•
Do not operate on ground above temperatures of 10(C RAT

10. Windshield Heat

•
HIGH concentrates a higher rate of heating on a smaller area in the lower section of the windshield

•
LOW heats a broad area at a low heat rate

•
L and R WSHLD OV HT annunciators turn on at 130(F and off at 115(F

•
Magnetic compass is erratic and unreliable when the side window defog heater/blower units are on or if windshield heat is HIGH

11. Other Anti-ice systems

•
Pitot, static, and AOA heat

•
OAT is heated by friction generated by airflow through a restricted area

•
Flight deck windows anti-ice and defog by bleed air through ACM and electric heat subsystem

Oxygen System:
1. Overview

•
O2 from Oxygen Supply Cylinder

•
3 high pressure lines (recharging, pressure gauge, and overboard discharge)

•
1 low pressure line that routes O2 to flight crew

2. Flight crew system

•
Turned on by Oxygen System Ready – Push

•
Uses three diluter demand masks

3. Passenger system

•
Continuous flow of 100% O2
•
5 in cabin area and 2 in lavatory

•
PASS OXY ON annunciator at 50 ( 3psi

•
Released at > 55psi

4. Operating limits

•
Fully charged 1,800psi or 77 cubic feet of O2
•
Usable liters 1,903

•
Good for two crewmembers at 30,000’ for 211 minutes

•
Temperature drop of 100(F => reduce pressure by 20%

•
Pressure vents overboard at 2,700psi

•
Must service if < 200psi

Environmental Control Systems:
1. Vapor Cycle Cooling Subsystem (VCCS)

•
Only source of cool air when engines are not operating

•
Can operate on ground or in-flight

•
Similar to car air conditioner

2. Air Cycle Unit (ACM)

•
Uses bleed air from engines

•
Controls

•
L  or R ENG  selects which engine bleed air is selected from

•
NORM both engines supply bleed air

•
HIGH same as normal w/ increased airflow for smoke evacuation

•
EMER unconditioned bleed air is supplied to cabin for emergency pressurization w/ no heating or cooling

•
Temperature controller cabin temperature between 60(-90(F

•
Annunciators

•
AIR COND FAIL emergency pressure valve has opened

•
CABIN AIR OV HT cabin air supply > 235(F

•
DEFOG AIR OV HT defog duct temperature > 200(F

•
BL AIR DCT FAIL any of four sensors detect high temperature due to ruptured bleed air duct

•
3.5 ( .5 psi or 350(F

3. Pressurization control

•
Cabin is pressurized by air flow from cabin and flight deck air outlets

•
Pressurization is controlled by two outflow valves which open and close to control amount of air escaping

•
Maximum cabin altitude is 12,500 ( 1,500’

•
Controls

•
Cabin Controller controls rate of climb in 50’ to 2000’ feet per minute

•
Manual Pressurization control allows pressure to manual bled off

•
Cabin Dump valve rapidly and completely depressurized the cabin

•
Annunciators

•
CABIN PRESSURE LO cabin altitude > 9,500 ( 500’

•
CABIN PRESSURE HI cabin pressure deferential exceeds 9.1 ( .1psi

Engine bleed air:


1. Provides heat for wing and engine anti-ice

2. Provides bleed air to ACM for heating and cooling

3. Provides bleed air to ACM for pressurization

4. Provides bleed air to hydraulic system to prevent foaming and pressurize system to 15psi

Walk Around and 781 Info:
1. Tires:  

•
Pressure:  Mains (125 ( 5psi)
Nosewheel (120 (5psi)

•
Strut extension: Mains (minimum of 1.1”) 
Nosewheel (3.5”)

2. Brake Reservoir => red fluid means at least .8 gal

3. Nose Service panel => has 2 c/b for ACU


•
Also has nitrogen pressure gauge

4. Wing Leading edge scoop => ambient air for wing anti-ice

5. Dorsal fin air inlet => for air conditioning

6. Wing tank pressurization scoop => crates Venturi effect for bleed air wing anti-ice

7. Probes in engine are T0 Static probe, and T1 temperature probe for EFC

8. R and L fuel vents for fuselage tanks and surge tanks

9. Fire Extinguisher discharge indicator => one or both bottles have discharged if it is missing

10. Hydraulic fluid sight gauge shows .8 – 1.1 gal

11. Fire bottle pressure guages should read 600psi at 70(F

12. Power brake pressure gauge => 900 ( 500

13. Brake wear indicator pin will protrude approximately ¾”

14. Battery Feed Test

•
Check FDR fail light

•
STBY power on

•
Left ITT

•
Standby instruments (un-cage attitude indicator then re-cage)

•
RTU #1

15. Battery Emergency

•
Instrument flood lights

•
AC Bus Shed Annunciator

•
Left N1

•
Left N2
•
RTU #1

•
Battery Cut off

•
Inverter 1 fail

•
AOA indexer

•
Copilot clock

16. Form 781

•
Through-flight is good for 48 hours

•
Pre-flight is good for 24 hours or end of flying day

•
BPO is good for 72 hours

•
Oil is checked every 400 hours

17. Weight and Balance form

•
Check tail numbers match

•
Check empty weight from chart C matches canned forms

•
Check amount of gas you need to burn down before you can land (15,700 max landing weight)

Hydraulic System:
1. Overview

•
Supplies power to four subsystems: landing gear, flaps, speed brakes, and brakes

•
Maintains 1500psi to hydraulic systems

2. Components

•
Reservoir stores hydraulic fluid under pressure 15psi

•
FULL => 1.1 gal

•
REFILL => .8 gal

•
LOW => .6 gal

•
Two engine driven pumps are in engine accessory package and are variable output from 0 – 3.9gpm

•
Several valves

•
Vacuum relief valve in reservoir prevents negative pressure

•
Pressure relief valve in reservoir relieves positive, opens at 18psi

•
Air supply check valves prevent reverse flow of hydraulic fluid into bleed air system

•
System pressure relief valve relieves excessive pressure caused by malfunctioning hydraulic pump

•
Begins to open at 1,650psi and is fully opened at 1,850psi

•
Bypass valve dumps system pressure to return line, operated manually by crew

•
Filters

•
2 Pressure line filters from each pump remove contaminants and are bypassed at 50psi element pressure

•
1 reservoir return line filter removes contaminants and is bypassed at 50psi element pressure

•
Valve Package

•
Contains three valve assembly sets for landing gear, flaps, and speed brakes

3. Annunciators

•
LH and RH PMP PRESS LO pump pressure < 750psi

•
HYD LEVEL LO < .6gal

4. Limitations

•
Normal operating range 1350 – 1550psi stabilized at 1500psi

•
Self regulating up to 1,850psi

5. Subsystems

•
Main gear has 5 actuators

•
Nose gear has 3 actuators

•
Flaps have 1 actuator

•
Speed brakes have 1 actuator

•
Brakes have 1 actuator

6. Pneumatic backup system

•
Nitrogen bottle in nose of aircraft

•
Supplies power only to main landing gear inboard door retraction and brakes

•
Good for 7 to 10 uses

•
Limits 1350 – 1500psi or 1350 – 1650psi

7. Brake system

•
Power brake mode utilizes accumulator charged to 900 ( 50psi (nitrogen)

•
Anti-skid available at > 37kts or when weight on wheels is sensed for > 2.5 seconds

•
Normal braking should not be used with emergency brake mode

•
Manual brake mode does not use anti-skid 

•
Anti-skid available at > 37kts or when weight on wheels is sensed for > 2.5 seconds

•
Brake energy limits > 8.1 million ft/lbs. may cause thermal fused screws to release

•
Brake energy limits > 14.8 million ft/lbs. will cause brake damage and failure

•
Brake wear indicator pin will protrude approximately ¾”.  If it is flush you need new brakes

•
4 Modes of braking

•
Power brakes w/ anti-skid

•
Power brakes w/out anti-skid

•
Manual brakes (not augmented by hydraulic system)

•
Emergency brakes

Electronic Flight Instrument System (EFIS):
1. Overview

•
Consists of the major flight deck electronic instrument displays and associated components

2. Components

•
Display Processor Unit (DPU): 

•
Generates EADI and EHSI displays and format commands

•
Inputs are on-side Display Select Panel (DSP), Attitude Heading Computer (AHC), weather radar adapter, and cross-side DPU

•
Weather radar adapter (WXA)

•
Converts data into a form usable by data processing unit

•
14” flat plate antenna controlled from CDU

3. Indicators

•
Electronic Attitude Indicator (EADI)

•
Electronic Horizontal Situational Indicator (EHSI)

•
Multifunction Display (MFD)

•
Inputs from FMS, WXA, AHC, and ADC

Electrical System:
1. 3 Major systems

•
DC Electrical

•
AC Electrical

•
STBY Power System

2. DC Electrical

•
Tied in parallel

•
Share and balance electrical loads

•
3 Sources

•
A/C battery

•
GPU

•
Left/Right hand Load bus

3. DC Power Source Components

•
Starter generators

•
28Vdc, 400amp engine driven generators

•
Mounted on front of engine driven accessory gear box

•
Provide starting torque to engines until 35-40% N2 then switch to generators

•
Generator Control Units

•
Monitor generators and switch them from starters to generators

•
Provide Fault Protection

•
Reverse Current Protection

•
Load Sharing

•
Over voltage protection

•
Battery

•
Located in aft fuselage

•
24Vdc lead acid 

•
Approximately 30 minute life span

•
Battery Feeder Protection Unit

•
Detects ground faults that may occur in battery and external power feeder and ground lines

•
If fault occurs:

•
Illuminates red BATT FDR FAIL

•
Deenergizes the battery relay and battery tie-in relays which illuminate BATT CUT OFF and EMER BUS FDR FAIL

•
External power receptacle

•
28 –28.5Vdc

•
1,000 – 1,500amps

4. DC power distribution system

•
Primary power distribution from Main Buses to Load Buses

•
The Battery charge bus acts as a connection bus for all DC power

•
L/R BUS FDR FAIL annunciator means third feeder line between Main and Load bus is active.  Will shut off if third line c/b trips

•
Feeder lines between Main and Load buses are have two c/b on each of them one 100amp RCCB and 1 ½ amp c/b

5. Secondary Power distribution (9 buses)

•
L/R load bus

•
L/R nonessential bus

•
L/R overhead bus

•
L/R radio master bus

•
Standby bus

6. AC Power Supply

•
2 inverters

•
Supply 115Vac and 26Vac single phase electrical power at an apparent power rating on 250voltamperes each

•
Located in the nose of the aircraft

•
2 inverter control printed circuit boards

•
Associated controls and indicators

7. AC Power Distribution System

•
26Vac Primary bus

•
115Vac Primary bus

•
26Vac Primary Shed bus

•
115Vac Primary Shed bus

•
26Vac Secondary bus

•
115Vac Secondary bus

8. AC Power Distribution Controls

•
Inverter selector switch in located in the main circuit breaker panel

•
AUTO means the number one inverter supplies power to primary buses and number 2 provides power to secondary buses

•
NO. 1 position forces the number one inverter to supply power to primary buses and number 2 to secondary buses

•
This bypasses the number one inverter fault sensing circuits, but not the number 2 fault sensing circuits

•
NO. 2 position forces the number 2 inverter to power the primary buses and the number 1 to power the secondary buses

•
In this case all fault sensing circuits are bypassed

•
AC BUS SHED indicator illuminates when

•
Number 1 inverters is not supplying 115Vac

•
Number 2 inverter is on

•
Number 2 inverter power relay is deenergized

9. DC Standby Power System

•
Standby battery

•
AHRS battery

10. Standby battery

•
24Vdc lead acid

•
Located in nose electronics compartment

•
STBY PWR ARM means the standby battery is connected to the standby bus

•
STBY PWR ON means the standby battery is the only source powering the standby bus

•
If STBY PWR is not armed it will not automatically be powered with lost of all electrical power

11. AHRS battery

•
24Vdc lead acid

•
Located in avionics rack

•
Provides power to either or both AHRS computers if the Left and/or Right Load buss power fails

•
Power is provided for up to 10 or approximately 11 minutes depending on where you look in the dash one

12. Emergency Power

•
Normally receives power from generators through battery

•
If EMER BUS FDR FAIL illuminates power is supplies through LH load bus

•
With battery in EMER power is from the battery only

Standby Power:

1. Standby power is supplied to:

•
Copilot Instrument Light

•
Engine EFC system

•
Left ITT

•
RTU #1

•
Standby Altimeter

•
Standby attitude indicator

•
UHF

Emergency Power:
1. Emergency power is supplied to:

•
Aural Warn

•
Batter Feeder Protection

•
Cabin Sign

•
Copilot audio

•
Copilot Clock

•
Door Seal

•
Emergency Landing Position

•
Emergency Light

•
Emergency #2 inverter

•
Emergency pitch trim

•
Emergency warn light

•
Fire bell

•
Flood instrument

•
Fuselage smoke detector

•
Engine fire extinguishers

•
Left ground safe

•
L/R hydraulic solenoid valve (hydraulic shutoff)

•
Left stall warn

•
Left N1
•
Left ignition

•
R/L solenoid valve (engine shutoff)

•
Left N2
•
Nav #1

•
Passenger O2
•
Trim warn

AC Instruments:
•
26 Vac Primary Shed

•
Flap Position Indicator

•
R/L Oil pressure

•
115 Vac Primary

•
GPWS Pr

•
26 Vac Primary

•
Pitch Trim Position Indicator

•
26 Vac Secondary

•
GRE

Generator Control Units:

•
Provide Fault Protection

•
Reverse Current Protection

•
Load Sharing

•
Over voltage protection

T-1A TOLD

1. Find TRT on page A2-4.

· The pressure altitude lines define the engine gross thrust limit of 2900lbs.

· ACM lines are for ITT limits (700()

· The 104% line is the max N1 RPM limit

· Varies with pressure altitude, RAT, and engine bleed.

· Limited to 5 minutes

2. Find MCT on page A2-5.

· No time limit

· Varies with pressure altitude, RAT, and engine bleed

· Limits:  104% N1, 680(, 2900lbs

3. Find Takeoff Factor on page A3-12

· Use TRT N1 setting

· Number to simplify calculations

4. Find Climbout Factor A3-13.

· 2.5 minimum required

· Based on take-off flaps and gear retracted

· Order of increasing performance: Flaps 10% ACM on, Flap 10% ACM off, Flap 0% ACM on, Flap 0% ACM off

· If taking off with a tailwind, use chart A3-19.

5. Find Takeoff Ground Run from A3-18

· Distance from brake release to rotation

6. Find Takeoff Flare Distance from A3-20

· Distance covered from lift-off to 50’ obstacle height

7. Find Critical Field Length from A3-26

· Total runway to accelerate on all engines to Vcefs lose an engine, then continue to lift-off or stop in same distance

8. Find Critical Engine Failure Speed and Refusal Speed from A3-29

· Vcefs is the speed at which one engine can fail and the same distance is required to accelerate to lift-off or decelerate to a full stop

· Vrefusal is the maximum speed that the aircraft can accelerate to and still stop in the available runway

9. Find Max Braking Speed from A3-32

· 14.8 million foot pounds for takeoff

· 8.1 million foot pounds for landings

10. Find Rotation Speed from A3-34

· Speed is greater than Vmcg (88)

· Transition from taxi attitude to lift-off attitude

11. Find Climbout Speed from A3-35

· Scheduled single engine climbout speed and should be obtained at or prior to 50’ obstacle height.

· Increase Vco by 10 or more for two engine climbout

12. Find S1 Go/No Go Speed

· S1 ( higher of Vmcg or Vcefs

· S1 ( lowest of Vrefusal or Vrot or Vmb
13. Reference Zero

· Point in space at the end of the Take Off Flare Distance must be met by end of runway

14. Find Heavy Weight Landing Distance for Emergency Return from A8-10

15. Touch and Go Told

· Minimum Runway Length ( larger of {Land Flare Distance (1500’) + Reconfigure Distance (3000’)} or 6000’

· Minimum Climbout Factor

· Max T/O flare distance = Rwy available –4500’ {Land Flare Distance (1500’) + Reconfigure Distance (3000’)}

· Find minimum required climbout factor working Take-off Flare Distance chart backward

· Use Rwy Available - 4500’ {Land Flare Distance (1500’) + Reconfigure Distance (3000’)}

· Find actual climbout factor: Actual must be > minimum climbout factor

· Find runway length needed for Touch and Go

· Landing distance + Reconfigure distance (3000’)

Notes:

1. Obstacle Clearance:  Two different charts based on obstacle height (400’ AGL)

· The 400’ or more chart starts from gear and flaps up configuration of 400’

· The less than 400’ chart starts from gear up configuration of 50’

· Realize that if you take-off with flaps up to get a higher COF, you increase the distance to Reference Zero and thus decrease distance available to climb over the obstacle.

2. Required Climb Rate for Departure:  use to figure out if you can make a required climbout rate for a SID or departure procedure

3. Recompute TOLD if:

· Temp changes ( 5(C

· Pressure Altitude changes ( 200’

· Gross weight changes ( 500 lbs.

4. Reconfigure distance

· 3000’

· Based on time to re-trim (approx. 5 sec) and set flaps from most unfavorable settings (light weight 30( flap)

5. Distance to Land  

· 3( Glide path

· Idle power at 50’

· 1.4 seconds from Touch down to three point stance

· Maximum braking (no speed brake)

· Dry runway

6. N1 Go Around based on 104% N1, 700( ITT, 2900lbs thrust

7. Approach Climb Speed = Vrefusal + 20

8. Minimum Control Speed Ground (88 KIAS)

· 1 Engine failed the other at TRT

· Maintain 25’ laterally with primary controls and all three tires on runway

· Aircraft loaded with most unfavorable CG and weight

· Trimmed for take-off and 180 pounds of rudder thrust w/ rudder boost working

9. Minimum Control Speed Air (89 KIAS)

· 1 Engine failed the other at TRT

· Maintain 25’ laterally with primary controls and all three tires on runway

· Aircraft loaded with most unfavorable CG, asymmetric thrust, and light weight

· Trimmed for take-off and 5( bank into operating engine

· Less than 180 pounds of rudder thrust w/ rudder boost working

· Always less than take-off speed.

10. Winds:

· Headwinds use 50% of the component

· Tailwinds use 150 of the component

11. Gusts do not affect Vrot
12. Charts are based on landing gear retraction initiate no later than 50’

13. Best Endurance = .35 AOA, most time for fuel

14. Maximum Range = .18 AOA, most distance for fuel

15. Long Range = 99% of maximum range

16. Enroute Descent:  Idle, speed brakes, above 35,900 .70 IMN, otherwise 250 KIAS

17. Maximum Range:  Idle, clean, .70 above 35,900 or 230 KIAS

18. Penetration:  Idle, speed brakes, gear, 180 KIAS, 3( nose low

19. Rapid descent:  Idle, speed brakes, .78 above 24,800 then 330 KIAS

20. Pattern and Landing Fuel = 207lbs., 15 minutes

21. Best Rate Climb = 220

22. Best Range Climb = 250



Touch and Go





Reference


Zero





Take-off 


Flare Distance





3000’


Reconfigure Distance





50’





50’





1500’


Land Flare Distance





1500’


Land Flare Distance





If Rwy Available ( Landing Ground Roll and Speed < Vapp then No Go is possible.





Landing Distance = Land Flare Distance + Landing Ground Roll Distance





Abort Here





Landing Ground Roll Distance





Go/No Go 





3000’


Reconfigure Distance





50’
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