What is the cause of dissymmetry of lift?

-The advancing blade has a greater relative wind velocity than the retreating blade. The difference in wind velocity results in the advancing blade creating more lift than the retreating blade. (L=CL S1/2pV2)

With a single main rotor American-built helicopter, which pedal turn will require the most power?

-Left because the tail rotor must produce thrust to overcome torque plus additional thrust to developt the turning force.

Why do single main rotor American-built helicopters translae to the right?

-To counteract main rotor torque, the tail rotor produces thrust to the right.  The helicopter then drifts in the direction of the tail rotor thrust.

When translating tendency is compensated for with cyclic, what happens to the havering attitude of the helicopter?

-If tailrotor is below the plain of the main rotor, the right thrust produced by the tail rotor, coupled with the left lateral thrust produced by the main rotor produces a left side low hovering attitude in a semirigid system.

The increased thrust (lift) of a rotor system experienced with forward a/s is called ___________.

-translational lift

As a/s increases, dyssemmetry of lift will cause the nose of the helicopter to __________ unless the pilot applies ___________.

-pitch up, forward cyclic

The vibration that occurs in a rotor system because of the unequal drag due to unequal downwash in the fore and aft portion of the rotor is due to the ________.

-transverse flow effect

At what a/s range is the vibration most noticeable?

-10-20 kts

During autorotation, which portion of the rotor blade provides the thrust required to maintain RPM?

-driving or autoratative (middle 45% of blade span)

During autorotation, the maximum glide distance is _______ than the minimum rate of descent a/s?

-higher

Ground effect results from a reduction in __________ and ____________.

-wingtip vortices, induced flow

Ground effect is most pronounced ______________.

-as close to the ground as possible and over smooth surfaces.

Dynamic roll-over occurs when you exceed the _____________ of the a/c with one wheel or skid on the ground.

-lateral control capability

List 3 design features that may cause increased susceptibility to dynamic rollover.

-1. high CG     2. narrow landing gear   3. type of rotor system

List 3 symptoms of retreating blade still (RBS).

-1. rotor vibrations   2. pitch-up of the nose   3. left roll tendency

What is Total Aerodynamic Force?

-resultant of lift, induced drag and parasited (profile) drag.

At a hover all blades have ________ ________ ________ of wind flow, pitchangle, and equal induced flow velocities.

-the same velocity

What causes the nose to yaw to the right?  To the left?

-overspeed or a complete tail rotor malfunction    -       loss of power

Which of Newton’s laws apply to the following:

a. torque effect

b. more force is required to start an object moving than to keep it moving

c. greater load—lower acceleration

-action/reaction, inertia, acceleration

What are the two primary forces involved in blade coning?

-lift and centrifugal force.

As the collective pitch angle of the blade is increased an ________ flow is developed. This downward flow of air modifies the wind produced by rotation of the blades, yielding _________, the only wind that the air foil recognizes.

-induced flow, resultant relative wind

An increase in the induced fow velocity __________ AOA.

-decreases

With a single main rotor turning counterclockwise, torque will cause the fusalage to rotate _______ according to Newton’s law of ______________.

-clockwise            -action/reaction

The mechanical angle between the chordline of an airfoil and the resultant relative wind is the _____________.

-angle of incidence

The reaction to a change in cyclic pitch manifests itself ________________.

-90º later in the direction of rotation

In an American –built single rotor helicopter, a forward cyclic movement results in the lowest pitch being applied at the ______________ o’clock position.

-3

If the relative wind velocity is doubled, the lift increases by ​​​​​​​​​​​​​​​​​​​​______________.

-four (quadruples)

Airfoil segment lift acts as ___________ to the resultant relative wind.

-perpendicular

What aerodynamic force acts perpendicular to the tip-path plane?

-resultant lift (total lift)

The resistance offered by the flow of air because of the shape of the fuselage and the texture of the skin is ______________ drag.

-parasitic

On which type of airfoil is the chordline coincident with the mean camber line?

-symmetrical

During subsonic, incompressible flow, if the velocity of air over the top of an airfooil increases, the static pressure __________

-decreases

What causes flight control servo hardover?  What happens?

-Sequencing valve failure within irreversible valve on either or both cyclic servos

-The cyclic will move full right forward, full left rear, full left forward, or full right rear, or collective will move full up or down.
What is the purpose of the tail rotor servocylinder?

-provide hyd assist to the tail rotor control pedals

How much does the hyd. reservoir hold?

-5.3 pints, total systerm holds 10 pints.

What is the purpose of the servocylinders?

-Reduce feedback forces from main rotor system.

At what pressure does hydraulic relief valve operate?

-1,175 psi

What are indications of a failed inverter?

-caution light and zero reading on AC voltmeter

What indicates that a battery is overcharging?

-high loadmeter

What happens when the generator voltage exceeds 31-33 volts?

-overvoltage relay automatically trips the field relay

What does the AC voltmeter indicate?

-inverter voltage

What’s the most correct indication of a main generator failure?

-main generator loadmeter indicates zero, DC voltmeter drops 1 volt, standby loadmeter shows a load, master caution light illuminates, DC generator caution light illuminates.

What could cause the standby generator to fail to assume the load when main geberator fails?

-Starter/generator switch is in the start position

What do you do if battery becomes overheated in flight?

-Battery switch to the O-F-F position, land ASAP, Emergency shutdown after landing

What’s the min battery voltage allosed during engine start sequence?

-min of 14 volts @ 10% NI

What is the voltage for the standby generator?

-One volt less than main generator usually 27 VDC, Main is 28V

What type of battery is used on UH-1H?

-NiCad 24-volt 34 ampere hour—gives 24 volts throughout 90% discharge

Name 4 sources of DC power.

-Main generator, starter/generator, GPU, Battery

What is the purpose of DC loadmeters?

-Indicate amount of amperage being used in percent of the rated output of the generator

What is the purpose of the DC voltmeter?

-Indicate DC voltage

Name DC bus bars used on UH-1H.

-Primary, essential, and non-essential

What is operated by bleed air from the bleed air reservoir (piggy-back)? a, b, c, d

-cabin heating and defrosting, oil cooler fan blower, engine anti-icing, improved Particle Separator (IPS)

What are the synchronized elevators?

-They improve controllability and increase center of gravity range.

Where are the 8 visible position lights on the UH-1H?

-2 red left of fuselage, 2 green right of fuselage, 2 clear slightly inboard of colored on cabin roof, 1 belly light, 1 tail light      (5 NVG lights-2 roof, forward of cabin doors, 2 belly under doors, 1 aftside vertical fin)

What are major components of UH-1H?

-Engine, cabin, fuel, transmission, main and tail rotor systems, and landing gear

Main rotor diameter: __________

Min. blade tip to ground clearance: ___________

-48’ 3.2”              7’9”

When pivoting around mast what is turning radius?

-35 feet

What is the purpose of the following engine sections?

a. Air inlet

b. compressor

c. diffuser

d. combustor

e. exhaust

-a. provides air passage to the compressor

 b. increases air pressure 7:1 ratio

 c. conducts air from the compressor to the combustor

 d. mixes fuel and air for combustion

 e. directs hot gases overboard

Breakaway safety wire on a helicopter can be no thicker than?

-0.0021” in diameter

Fire-warning indicator light indicates excessive heat/fire has occurred where?

-Engine compartment

What indicates droop compensator failure?

-Engine RPM fluctuates excessively during application of collective pitch.  Engine will overspeed and collective pitch is decreased and will underspeed as collective is increased.

Engine overspeed is indicated by?

-right yaw, rapid increase in both rotor and engine RPM

When will 20 minute low-level caution light illuminate?

-at about 185 lbs +/-55

What is the method of determining trouble areas indicated by power train system CHIP DET caution lights?

-Through the switch labeled XSMN and TAIL ROTOR, whichever stays illuminated with the switch in that position.

What are the caution lights that monitor transmission operation?

-XSMN OIL HOT, XSMN OIL PRESS

What three components are driven by the transmission accessory drives?

-Main generator, hydraulic pump and rotor tachometer generator.

What is the emergency procedure for main driveshaft failure?

-Autorotate, emergency shutdown

What is the minimum allowable transmission pressure?

-30 psi

What is the emergency procedure for  chip detector caution light illumination?

-Land ASAP

What limits the flapping of tail rotor?

-static stops

What is the purpose of the pillow blocks?

-Allows the main rotor to flap

Name the (3) accessories that are driven by the N2 (power producer)

-TOT

a. N2 tachometer generator

b. overspeed governer

c. torquemeter boost pump

Name the (4) accessories that are driven by the N1 (gas producer).

-SOFT
a. starter/standby generator

b. engine oil pump

c. fuel control unit

d. N1 tachmeter generator

What is the emergency procedure for hydraulic power failure?

-1. Adjust airspeed as necessary to attach most comfortable level of control movements

2. HYD CONT circuit breaker-OUT. If hyd power is not restored:

3. HYD CONT circuit breaker-IN

4. HYD CONT Switch-OFF

5. Land as soon as practicable at an area that will permit a run-on landing with power.  Maintain airspeed at or above effective translational lift until touchdown.

What is the emergency procedure for the cyclic hardover?

-HYD CONT select-select opposite position, Land ASAP

What is the emergency procedure for mast bumping?

-If the flight envelope is inadvertently exceeded, causing a low G condition and right roll, move cyclic aft to return rotor to a positive thrust condition, then roll level, continueing flight if mast bumping has not occurred.  If mast bumping occurred, accomplish an approach and landing with power ASAP.

You experience a sudden increase in main rotor vibration and an unusual noise. What is the first step in the emergency procedure for this main rotor system malfunction?

-Perform an approach and landing with powere ASAP

What is the emergency procedure for collective bounce?

-Relax pressure on collective. (Do not stiff arm the collective.) Make a significant collective application either up or down. Increase collective friction.

What is the emergency procedure for flight control malfunctions?

-Land ASAP. EMER SHUTDOWN after landing

The center of pressure moves with a change in angle of attach on a(n) ______________ airfoil, but does not on a(n) ___________ airfoil.

-nonsymmetrical, symmetrical

Induced drag is due to the production of __________.

-lift

If the forces weight, lift, thrust, and drag are not in balance the helicopter will __________.

-accelerate in the derection of the stronger force.

The parasitic drag of the rotor blades is referred to as _________ drag.

-profile

What are CG limits?

-Lateral-5” to right or left of a/c centerline

130-144

130 up to 8600 lbs

tapers up to 134 @ 9500 lbs

134-143 @ 9500 lbs

between 143-144 tapers down to 8600 lbs

aft of 140 CG you must terminate to 5’ hover

If a complete loss of power occurs, what initial pilot reaction is normally required to prevent excessive loss of rotor RPM?

-reduce collective

How can low RPM be corrected for during an autorotation?

-aft cyclic or a turn

Steep approach

-300’ 30 kts apparent ground speed

45° descent

flown to HVR or T/D

 Shallow approach

-70 kts, 300’, 10°

flown to slide, T/D or HVR

What is 1 lb of torque equal to in climb/descent? a/s?

-1 lb torque 100’ climb or descent or 5 kts a/s

Torque needed for base leg…..

-4 lbs less than cruise

Normal approach

-300° with 30° descent 

flown to a HVR or T/D

Normal T/O parameters

-70 kts by 100’ 

T/O terminated @ 70 kts

Marginal T/O’s guidelines

-50 kts by 50’

Torque needed for Marginal Power T/O

-same as 5’ hvr

Torque needed for Max Performance T/O

-same as 5’ hvr + 6 lbs

Torque needed for Normal T/O

-same as 5’ hver + 3 lbs.

Torque needed for normal climb

-same as cruise plus 1 lb.

Torque for Min cruise

-4 lbs less than normal cruise

Torque for 2’ hvr

-around 24 lbs or same as normal cruise

Torque for 5’ hover

-around 31 lbs

Cruise torque

-around 24 lbs

What is a low power fixed pitch failure?

-When the power setting where it is trim is lower than what is needed to land.

What is a high power fixed pitch failure?

-When the power setting where it is in trim is higher than the power needed to land.

Fuel Pressure

-2 electric pumps 8-25 psi

Loadmeter Main Gen

-1.0-1.25 transient

Standby gen.

1.0 max

Engine Tachometer (N2)

-6500-6600 RPM Continuous MB Cruise

6000-6400 RPM transient

6700 RPM Max continuous above 15 PSI Torque

6900 RPM Max cont. at 15 PSI or less torque

6900 RPM Max cont. above 15 PSI Torque (3 sec.)

6900 RPM Max

ROTOR TACH

-294-324 RPM continuous

319-324 RPM Continuous MB Cruise

339 RPM Max

GAS Producer Tach (N1)

-101.5% RPM Max

Airspeed-Nose mounted Pitot Tube- Roof Mounted

-112 kts Max, 124 kts Max

Transmission Oil Pressure

-30 PSI Min

Good-40-60 Continuous

70 PSI Max

Transmission Oil Temperature

-110° C Max

What is the output shaft torque of the T-53-L-13?

-1400 output shaft hp, restricted to 1,125 hp

What is the purpose of the power producer?

-Provide pwer to the output shaft of the engine.

What is the purpose of the gas producer?

-Produces gases for thrust and drives the compressor, which provides high-pressure air.

Exhaust Temp

400° C-610° C continuous

610°C-325°C-30 minutes

625°C-Max 30 min

325C-675°C 10 second limit starting/acceleration

675°-760° 5 sec limit start/acceleration

760°C-Max

Warning for 9-36 Hydraulic pg. 9-7

-Warning- During actual or simulated hydraulic failure do not pull or push CB or move the HYD CONT switch druing t/o, NOE flying, approach and ldg or while a/c is not in lvl flight. This prevents any possiblility of a surge in hydraulic pressure and resulting loss of control.

Warning for 9-40 Flight control/Main Rotor System malfunctioning pg. 8-9

-Warning- Danger exists that main rotor system could collaps or separate from a/c after ldg. A decision must be made whether occupant egress occurs before or after the rotor has stopped.

EMER GOVOPNS CAUTION pg. 9-1

-The max engine torque available for an ambient condition will be reduced by 6-8 PSI when the GOV AUTO/EMER switch is placed in the EMER position

Note for 9-45 Main Gen. Malfunction pg. 9-8

-NOTE—check the standby gen. Loadmeter is indication a load. Flight may be continued using standby gen.

Warning associated with Eng. Overspeed 9-17 third step of Boldface EMER GOV OPNS on pg. 9-4

-Warning—Land even if manual throttle corrects overspeed since there is a chance of an impending engine failure due to the debris generated by initial NZ failure.

Warning associated with Transmission Oil-Hot or Low Pressure 9-19 pg. 9-4

-Warning—Do not close throttle during this emergency procedure. Descent and landing must be made with normal engine operation RPM.

Warning for complete Loss of T/R thrust 9-21 pg. 9-4

-Warning—At airspeeds below 30-40 kts, the sideslip may become uncontrollable, and the helicopter will egin to revolve on the vertical axis (right or left depending on power, gross weights, etc.)

Caution with landing with complete loss of T/R thrust 9-21 pg. 9-4

-Caution—The flare and abrupt use of collective will cause the nose to rotate left, but do not correct with throttle.  Although app. Of throttle will result in rotation to the right, addition of power is a very strong response measure and is too sensitive for the pilot to manage properly at this time. DO NOT ADD POWER AT THIS TIME. Slight rotation at time of impact at zero ground speed should not cause any real problem.

Warning with Overheated Battery 9-34 pg. 9-7

-Warning—Do not open battery compartment or attempt to disconnect or remove oerheated battery.  Battery fluid will cause burns and over heated battery may cause thermal burns and may explode.

What’s the emergency procedure for control stiffness?

-1. HYD CONT switch-OFF then ON

Check for restoration of normal flight control movements

Repeat as necessary

If control response is not restored:

2. HYD CONT switch-OFF

If normal opereation is not restored:

3. Land as soon as practicable at an area that will permit a run-on landing with power.  Maintain airspeed at or above effective translational lift until touchdown.

