Bonanza A36 Engineering Paper

AIRFRAME

1. Describe the location of the baggage compartments in the aircraft.

Rear of the cabin.

Rears seats are removable.

2. Describe the location of the normal and emergency exits on the aircraft. Describe the operation of these exits.

Normal entry is via cabin door over-wing right hand side of airplane. Cabin door handle is recessed. Lift the handle and pull until door opens. To close, door handle should be in the open position, close and hold door and turn handle anti-clockwise to locked position.

Utility doors are located read right hand side of cabin. Aft door should be closed first, then locked by moving the latch on the forward edge of the aft door downward. Close forward door and lock by rotation outside handle to the closed position.

Cabin windows

· For ventilation, rotate lock handle to unlocked position, lift thumb catch to release window; to close, reverse this process.

· For emergent exit, remove cover in centre of latch, rotate red latch handle to break safety wire, then push window out.

3. Are the control surfaces fitted with trim tabs, either fixed or variable? List the control surfaces, the type of tab fitted and the operation where applicable.

Trim tabs are fitted to the elevators and ailerons. Elevators are controlled by a handwheel located on the control pedestal. A knob on the control pedestal controls aileron trim.

4. How are the flaps operated? What settings are available and how is this setting portrayed to the pilot?

Flaps are electrically operated by a flap switch on the pilot’s sub-panel. Pull out and down for undercarriage extension, or up for retraction.

Settings: 3 positions, 0(, 12( and 30(. Lights on the flap sub-panel indicate position.

ENGINE/S

1. Briefly describe the engine/s fitted to the aircraft.

Teledyne Continental, IO520-B, 285 HP, fuel injected, normally aspirated.

2. What are the RPM and MP settings that represent maximum horsepower? Is there a limitation on the use of full power, and if so, what is the limitation?

Takeoff and Maximum continuous power: Full throttle, 2700 RPM.

3. Describe the cold and hot start techniques.

Cold:

· Mixture Full Rich

· RPM High

· Throttle Full Open

· AUX Fuel Pump HI until peak fuel flow

· Throttle Closed, then ½” Open

· Engage starter

· 1000 to 1200 RPM

· Check Oil Pressure

Hot:

· Mixture Idle-Cutoff

· RPM High

· Throttle Full Open

· AUX Fuel Pump HI for 30 – 60 seconds.

· Mixture Full Rich

· Throttle Closed then ½” Open

· Engage Starter

· AUX Fuel Pump HI momentarily, then OFF

· 1000 to 1200 RPM

· Check Oil Pressure

4. Do the engines have cowl flaps? If so, how are they operated?

Cowl flaps are operated by a handle located on the control pedestal.

5. What is the oil capacity of each engine? Minimum for flight?

12 quarts. 10 is minimum.

FUEL SYSTEM

1. List the TOTAL and USABLE fuel capacities in litre for the MAIN and AUXILLARY tanks.

Total: 80 US gallons; 300 litres

Usable: 74 US gallons; 280 litres

Minimum of 13 US gallons in each tank before takeoff

2. Describe the location of ALL fuel drain points on the aircraft.

3 fuel drains; one under each wing and one under fuselage near left wing root.

3. Describe the operation of the CROSSFEED system where applicable.

N/A

4. When are the fuel pumps to be used?

AUX fuel pump LOW setting:
Minor vapour purging;
increasing fuel flow

AUX fuel pump HIGH setting:
Normal start, priming;
extreme vapour purging;
provide fuel pressure in event of engine driven fuel pump failure. NOT to be used in flight unless engine drive fuel pump fails (engine roughness results).

ELECTRICAL SYSTEM

1. What battery voltage is contained within the system? Where is/are the batteries located?

24 volts

Battery located on the right forward side of the firewall.

2. Describe the location of the ground power receptacle if fitted.

The external power receptacle is located on the right side of the engine cowling.

3. Is the aircraft fitted with “left zero” or “centre zero” ammeters?

Left zero (alternator loadmeter).

4. Is the aircraft fitted with a voltage regulator switch? What is the purpose of this unit?

The over-voltage relay can be reset by turning the ALTernator switch OFF momentarily. The overvoltage relay protects the electrical system from an overvoltage condition.

5. Describe the location of the circuit breaker panel. Are the circuit breakers “pop out” or fuse type breakers?

Circuit breakers are located on the pilot’s left panel and on the circuit breaker sub-panel on the right hand side of the instrument panel. Pop-out type.

6. What is the maximum loading permitted on the system?

????

HYDRAULIC SYSTEM

1. What services does the hydraulic system cater for?

N/A

2. In the case of multi-engine aircraft, which engine is fitted with the hydraulic pump?

N/A

3. How is the emergency hydraulic system operated?

N/A

4. Describe the operation of the parking brake system.

To set park brake, pull OUT park brake control and depress each toe pedal.

To release, push in park brake control.

UNDERCARRIAGE SYSTEM

1. How is the undercarriage system operated normally?

Electrically activated by a 2-position switch on the instrument panel.

Move switch out and down to extend undercarriage.

Move switch out and up to retract undercarriage.

2. How is the undercarriage system operated using the EMERGENCY system?

Pull landing gear motor circuit breaker.

Move landing gear switch to the down position.

Remove handcrank handle cover.

Engage handcrank and turn ANTI-CLOCKWISE as far as possible (approx. 50 turns).

3. Describe the UP, TRANSIT and DOWN indications of the undercarriage system.

Undercarriage lights are located above the landing gear switch.

DOWN: 3 green lights

TRANSIT: red transit light is illuminated if one or more landing gears are in transit.

UP: all lights extinguished

Are the undercarriage lights interchangeable?

???

4. Under what specific circumstances may it be difficult to determine a DOWN and LOCKED indication of the gear?

Full electrical failure???

5. What safeguard is fitted to prevent inadvertent gear retraction?

Safety switches located on the main gear struts are compressed when the aircraft is on the ground. Some models will prevent gear retraction when manifold pressure is below 17”.

6. What are the MAIN and NOSE WHEEL tyre pressures?

MAIN: 33 – 40 PSI

NOSE: 40 PSI

PITOT/STATIC SYSTEM

1. Describe the location of the pitot head/s and the static source/s.

Pitot head is located on the leading edge of the left wing. Static fittings located on each side of the fuselage.

2. Describe the operation of the ALTERNATE static source.

Switch Alternate Static Air Source to ALTERNATE ON.

VACUUM SYSTEM

1. What instrument/s are vacuum of suction driven?

DG, AH

2. How is normal operation of the system portrayed to the pilot?

Instrument air gauge located at left side of instrument panel. Normal operation is indicated by pressure in green arc.

HEATING AND VENTILATION SYSTEMS

1. Describe the operation of the heating system.

A heat exchanger located on the right exhaust stack provides heated air to 5 vents in the cabin.

· Pull CABIN HEAT control to provide heat.

· Pull AFT CABIN HEAT to provide heat to the rear outlets.

· Pull DEFROST to provide heat to the windshield.

· Pull FIREWALL AIR CONTROL to close off all air from heater system (in the event of engine fire).

Are there any precautions to take during shutdown of the heater?

No.

2. Describe the operation of the ventilation system and/or air conditioning system if fitted.

Fresh air outlets have flow control knobs. A switch on the instrument panel turns on the fresh air blower.

The airconditioner must be OFF for take-off, when using the magnetic compass and during an in-flight engine restart. Turn OFF before engine shutdown.

PRESSURISATION SYSTEM

N/A

AIRSPEEDS

Vne

205 kt

Va
mtow
141 kt


Mid-Weight
???

Vlg

154 kt

Vlg
(retract)
154 kt

Vfe

124 kt


12°
154 kt


30°
124 kt

Vs
MTOW
68 kt (flaps up)


Gear/flap down
58 kt


Level flight
68 kt

Vmc
Vtoss

84 kt

Vy

100 kt (best ROC)

Vyse
Vx

84 kt (best AOC)

Vxse
Demonstrated crosswind
17 kt

WEIGHT AND BALANCE

MTOW
3650 lb

MLW
3650 lb

ZFW
No structural limitation

Baggage weights


Between spars
200 lb; load limit 50 lb/sq ft


Rear spar to Sta 170
400 lb; load limit 100 lb/sq ft


Aft compartments
70 lb

BEW
???

1. Determine if the following loading is possible:

Pilot and 3 passengers (assume 77 kg each person)

Baggage 80 kg

Full fuel

PERFORMANCE CHARTS

1. Determine take-off distance required under the following conditions:

P.H.: 2500’

OAT: +20°C

Surface: Short, dry grass

Wind: 10kt headwind

Weight: As for previous.

Weight is max (3650 lb)

1500’ ground roll

2700’ to clear 50’ obstacle

2. Determine the landing distance required using the above conditions where applicable.

900’ ground roll

1400’ over 50’ obstacle

3. What is the single-engine climb performance under the following conditions?

P.H.: 1000’

OAT: ISA+5°C

Weight: As for previous.

1110’/min

4. What is the accelerate/stop distance under the following conditions?

P.H.: 1000’’

OAT: ISA + 5°C

Wind 10kt headwind

Weight: As for previous.

N/A?

FLIGHT PLANNING

1. Calculate the fuel, time and distance in nil wind conditions to climb from 0’ to 7000’ pressure height, ISA temperatures.

3.25 US gallons

8.5 minutes to climb

17 miles

2. What is the fuel flow at 75% power under ISA conditions at 7000’ P.H.?

75% is 23” @ 2300, 20° lean of peak EGT???

12 GPH

3. What TAS can be expected with the above power setting and conditions?

159 kt

4. Given data from questions 1, 2 and 3, cruise of 150 minutes, nil wind and ignore the descent, what is the fuel burn for this flight?

3.25 US gallons + 141.5 minutes @ 12 GPH

31.4 US gallons

