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CH-47D ENGINE CONTROL SYSTEMS (714) (AQC/IPC/MOI/EEIC/IERW)

STUDENT HANDOUT

TERMINAL LEARNING OBJECTIVE (TLO):

Action: Describe components, operational characteristics, functions, limitations, malfunctions, and
emergency procedures of the CH-47D T55-GA-714A Engine Controls System.

Conditions: Given a student handout and TM 1-1520-240-10.

Standards: Correctly answer in writing, without reference, four of six questions pertaining to

components, operational characteristics, limitations, functions, malfunctions, and emergency procedures

of the CH-47D T55-GA-7 14 A Power Pl ant, I n Accordance With (I AW) T
student handout.

Safety Requirements: None.

Risk Assessment Level: Low.

Environmental Considerations: None.

Evaluation: Each student will be evaluated on this block of instruction during the second written

examination. This will be a criterion type examination requiring a GO on each scored unit. You will have
90 minutes for the exam.




Learning Step/Activity 11 Provide a system description of the Full Authority Digital Electronic
Control (FADEC).

a. The Full Authority Digital Electronic Control (FADEC) system replaces the Hydro-Mechanical
engine control system.

b. The DECU includes a microcomputer-based primary control channel with an independent
microcomputer-based electronic reversionary back-up channel.

c. The DECU tracks the primary channel operation allowing a smooth switch-over when the
reversionary channel is selected, or the primary channel fails.

d. The FADEC system utilizes many of the existing engine and aircraft sensors and controls (i.e.,
INC/DEC switches, PTIT, P3, start fuel solenoid, bleed band actuator, engine condition levers

(ECLs) and Permanent Magnetic Generators (PMGS).

e. The components of the FADEC system are:
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(1) Digital Electronic Control Unit (DECU) manufactured by Goodrich Pump and Engine Control
Systems.

Installed overhead in the cabin at station 400.
(2) Hydro-Mechanical Metering Assembly (HMA).
(a) Manufactured by Goodrich.
(b) Used to control fuel to the combustor section (Provides metered fuel)

(c) The HMA is divided functionally into two sections:

I=

Hydro mechanical Metering Unit (HMU).

2. Fuel Pump Unit (FPU).
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Master caution/advisory panel.

Provides engine system failure indications.

Engine Condition Levers (ECL).

Establishes engine stop, ground and flight operational parameters.
Thrust Grip,

INC/DEC switches for reversionary control of the N2.
Thrust Control Position Transducer (CPT).

Provides load anticipations and prevents rotor droop
FADEC control panel.

Provides controls to operate system

Power Assurance Switch

(a) Located beneath the Maintenance Panel.

(b) Used to determine engine performance based on current conditions.

The FADEC system installed will provide technical features that were not available with the
hydro-mechanical control system used on the earlier engine installations. FADEC features
include: (TM 1-1520-240-10 Pg 2-21)
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Automatic start scheduling.

No. 1 and No. 2 engine load sharing.

Power turbine speed governing.

Transient load anticipation (using rotor speed and collective pitch rates).

Transient torque smoothing (using N5 rates).

Contingency power capability to meet aircraft demands.

Acceleration and deceleration control (Using a Closed Loop NDOT (Rate of Change) control
41.6 X per second)

Engine temperature limiting throughout the operating range.

Surge avoidance.

(10) Compressor bleed band scheduling.

(11) Fuel flow limiting.

(12) Engine fail detection.

(13) Power assurance test.



(14) Engine history, start/component cycle and limit exceedence recording.
(15) Engine-to-engine communication (DECU to DECU via data bus).

(16) Automatic switch-over to an reversionary back-up control system.

(17) Control system self-test, self-diagnosis and fault identification.

(18) Accurate torque matching.

(19) No field level, system adjustments.

(20) On-condition maintenance.

g. The FADEC reversionary system provides the following control functions: (TM 1-1520-240-10 Pg
2-22)

(1) Automatic start sequencing including overtemperature protection, but not start aborts.

(2) Pilot controlled start fuel enrichment/derichment if required through ENG COND lever
modulation.

(3) Ground idle set 55 + 5% with ENG COND lever at GND.

(4) RRPM (NR) droop compensation based on thrust control lever position.
(5) Beep capability becomes active for load match to other engine.

(6) Full contingency power capability.

(7) Overtemperature protection throughout operation.

(8) Engine shutdown in response to ENG COND lever being placed at STOP.

(9) Tracking of primary mode during normal operation allowing smooth switchover when
selected.

2. Learning Step/Activity 2 - Describe components and operational characteristics of the Full
Authority Digital Electronic Control (FADEC).

a. Hydro Mechanical Metering Assembly.



(1) Hydro mechanical Metering Unit (HMU).
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(a) Within the HMU is the fuel metering components which support primary and reversionary
fuel metering.
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1. Primary mode is the primary operating mode of the FADEC system
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Primary stepper motor:
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1) Rotates the main metering valve shaft.
2) Capable of 500 steps a second.
3) Positions the metering valve wiper over the metering valve orifice.
a) Full travel is approximately 55°.
b) Full travel of the metering valve takes approximately one second.
Metering valve feedback potentiometer
1) Provides the DECU with the metering valve position.
2) Creates a closed loop system.
Metering Valve

1) Meters fuel flow based on the position of a spring-loaded wiper, which rotates
over an orifice in the flat metering valve plate.

2) Inthe primary mode, the wiper is positioned by the primary stepper motor,
which is controlled by command from the DECU

3) In Reversionary mode, the wiper is controlled mechanically by linkage, with
inputs from the Wf/P3 servomechanism.

4) Fuel type is not a factor in the operation of the metering valve.
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Metering Head Regulator

1) Regulates fuel pressure to the metering valve and bypasses excess pump
discharge flow back to the fuel pump inlet.

2) Ports all metering valve inlet pressure back to the fuel pump inlet with the
ECL in the STOP position.

Pressurizing and Shutoff Valve

1) Provides the means for maintaining sufficient backpressure for the pump at
all fuel flow schedules.

2) Provides a positive fuel shutoff when the ECL is placed in the STOP position.
Windmill Bypass Valve

1) A cam operated valve, operated by the reversionary stepper motor...

2) The valve when activated relives the control pressure of the metering head
regulator causing the fuel pressure to drop at the metering valve, in-turn

decreasing metering valve downstream pressure at the pressurizing and
shutoff valve.

3) With the pressurizing and shutoff valve closed the fuel flow to the engines
fuel nozzles is shutoff.



2. Reversionary mode is the back up system if the primary system fails.
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Reversionary stepper motor:
1) Shadows the operation of the primary stepper motor.

2) Positions the W{/P3 servo contour valve in response to commands from the
DECU.

Power Lever Angle (PLA) feedback potentiometer.

1) The reversionary stepper motor shaft directly drives the PLA feedback
potentiometer.

2) Provides the DECU with the reversionary stepper motor position.
Primary/Reversionary Change-Over Solenoid

1) In primary mode the solenoid is energized, disabling the reversionary Wf/P3
servomechanism.
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