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CH-47D Utility Hydraulic System
STUDENT HANDOUT
TERMINAL LEARNING OBJECTIVE (TLO):

Action: Describe components, operational characteristics, functions, emergency procedures, and
limitations of the CH-47D Utility Hydraulic System.

Conditions: In a classroom, given a CH-47D Utility Hydraulic System Trainer and a student handout.
Standards: Correctly answer in writing, without reference, seven of ten questions pertaining to
components, operational characteristics, limitations, functions, and emergency procedures of the CH-47D

Utility Hydraulic System, I n Accordance With (1 AW) TM

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.



1. Learning Step/Activity 1T De s c r ilobations, ldescriptions of the Utility Hydraulic System
power and control components.
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a. The utility hydraulic system provides hydraulic pressure to operate nine subsystems throughout
the helicopter the nine subsystems are as follows:

(1) Engine start.

(2) Center cargo hook release.
(3) Power steering.

(4) Swivel locks/centering cam.
(5) Wheel brakes.

(6) Cargo winch/rescue hoist.
(7) Ramp.

(8) Power Transfer Units (PTU).

(9) Auxiliary Power Unit (APU) starting.



b. The utility hydraulic system consists of the following major components:
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(1) Hydraulic fill module.
(a) Located right side of cabin in the ramp area.

(b) Used for adding hydraulic fluid to the utility, No.1 and No.2 flight control hydraulic
systems through the return side of the system.

(2) Utility Reservoir/Cooler assembly.
(a) Located in the aft pylon right side.
(b) Stores and cools fluid for system operation.
(3) Utility Reservoir Pressurization Accumulator.
(a) Located in the aft pylon hydraulics compartment adjacent to the reservoir/cooler.
(b) Maintains return pressure of 55 to 60 psi on the reservoir/cooler.
(4) Utility System Hand pump.
(a) Located on the right side of the ramp compartment at Station (Sta).527.
(b) Is used to pressurize the APU start accumulator for APU starts.
(c) In an emergency, can be used to operate the utility subsystems.
(5) APU Start Accumulator.
(a) Located above the maintenance panel at Sta.555
(b) Stores fluid under pressure.

1. For APU starting.



2. Winch, brakes and ramp operation during power OFF conditions.
(6) Auxiliary Power Unit (APU) Motor/Pump.
(a) Located on the forward end of the APU.

(a) Provides system pressure for engine start, ground checks and can be used in
emergencies.

(7) APU Start Module.
(a) Located on the right side of the aft ramp compartment at Sta.570.

(b) Controls the APU motor/pump and APU start accumulator pressure during the APU start
sequence.

(8) Utility Hydraulic Aft Transmission Driven Pump.

(a) Located on the right side of the aft transmission.

(b) Provides system pressure when rotors are turning.
(9) Flight Hydraulic Power Transfer Unit (PTU).

(a) No. 1 located in the forward pylon area.

(b) No. 2 located in the aft pylon area.

(c) The motor side of the PTU is powered by the utility system.
(10)Auxiliary Ground Power Unit (AGPU).

(a) Provides 3,000 Pounds per Square Inch (PSI) hydraulic pressure.

(b) Connected at the service panel on the right side of the helicopter.
(11) Utility Hydraulic Pressure Control Module.

(a) Located at station 534 in the ramp section cabin on the #1 side of the #8 Synchronizing
shaft.

(b) Provides a routing point for all pressurized fluid for the entire system.
(12)Utility Hydraulic Return control module.
(a) Located at station 534 in the ramp section on the #2 side of the #8 Synchronizing shaft.
(b) Provides a collection point of all return fluids for the entire system.
(13)Brake Accumulator
(a) Located in the forward pylon area left hand side.

(b) Used to make brake applications during emergency situations.



(14) Power Steering Module.
(a) Located Sta.492 on right side of ramp compartment.
(b) Routes hydraulic fluid to the following components:
1. Power steering actuator.
2. Swivel locks.
3. Wheel centering cam.
(15) Utility Hydraulic Control Panels.
(a) Located on the overhead console.
(b) Allows the crew to isolate certain subsystems.
(c) Allows crew to begin start sequence for power plant systems.
(16) Maintenance panel.

(a) Located on the right side of the ramp compartment above the ramp.

(b) Monitored by the Flight Engineer (FE) during starting, in-flight and shutdown for system
pressures, fluid temperatures, fluid levels, filter change lights and pump fault lights.

(17) Engine starter.
(1) Locatedontheengineat t he 12 o0o6clock position.
(2) The starter is a hydraulic motor used to drive the engine compressor.

Pressure to operate the utility systems comes through the pressure control module. Input to this
module can be from one of the following sources:

The Four Sources of Hydraulic Pressure
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(1) APU start accumulator stores 3,000 PSI of pressure to start APU.

(2) APU motor/pump provides 3,350 PSI of pressure for ground operations and some in-flight
emergencies.

(3) Utility hydraulic system pump provides 3,000 PSI pressure for system operation.
(4) Auxiliary Ground Power Unit (AGPU).

(a) Provides 3,000 PSI hydraulic pressure.

(b) Connected at the service panel on the right side of the helicopter.

Learning Step/ Activity 2 1 Detorsrlimbations,larel characteri sti
components of the Utility Hydraulic System.

a. Hydraulic fill module.
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(1) Located right side of cabin in the ramp area.

(2) Used for adding fluid to the utility, No.1 and No.2 flight control hydraulic systems through the
return side.

(a) Filling can be accomplished while the aircraft is shut down, running, or in-flight.

(b) Selecting the utility system will allow the hydraulic fluid to pass through the return control
module, return filter and then into the reservoir/cooler.

(c) Use fire-resistant hydraulic fluid MIL-H-83282 (Primary).

(d) Use hydraulic fluid MIL-H-5606 (Alternate) when MIL-H-83282 is not available or in
temperatures below -50°F (-46°C).



(e) When the fluids are mixed an entry must be made on the aircraft 6 s -234 0 8

(f) Do not allow the fluid level to go below the sight glass or air could be pumped into the
hydraulic system that is being filled.

(g) While filling any system, the maintenance panel should be monitored to prevent
overfilling the reservoir and dump hydraulic fluid overboard.

b. Utility Reservoir/Cooler Assembly.

Utilty’Resenoir/Copler

Resenoll

(1) Cooler Section.
(a) Cooler is mounted on top of the reservoir.
(b) Cools the fluid prior to returning it to the reservoir.

(c) Hydraulic fluid is cooled by drawing air through the cooler assembly using an electric fan.



(2) Cooler fan.

(a) The utility hydraulic fluid cooler fan is located in the upper portion of the aft pylon.

(b) Connected to the cooler assembly by flexible ducting to a fan that is activated by a
temperature switch.

1. Located on the reservoir assembly.

2. Temperature switch controls fan operation.

| Bl
‘ D ll l‘l\Temperaiure Switch

a. Fanison at 63°C.

L5

b. Fan is off at 54°C.
(c) Electrical power required for fan operation.
1. No.1 AC bus (3 Phase 115 VAC) which powers the fan.
2. No.1 DC bus (28 VDC) which controls the AC power to the fan.

NOTE: If either #1 AC or #1 DC system fails with no bus-tie, the hydraulic oil cooler fan will not function.
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(3) Reservoir.

Liility Reservoir

(a) Stores cool fluid for the utility hydraulic system under 60 PSI of pressure.

(b) The Utility Reservoir Pressurization Accumulator exerts head pressure to maintain supply
fluid pressure at 60 PSI when the utility or APU motor/pump are not operating.

(c) System pressure of 3000 PSI maintains supply fluid pressure when the pumps are
operating.

(d) Capacity of the reservoir is 2.17 gallons (8.2 litters) of hydraulic fluid.

(4) Visual fluid level indicator.

Visual Fluid Level Indicator \

Temperature Bulb

Cooler Bypass Valve

Linear Variable Differential
Transducer

(a) A mechanical means of determining the actual fluid level in the reservoir.

(b) Provides an accurate fluid level indication.
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(5) Temperature Bulb.
(a) Located in the supply port of the reservoir/cooler.

(b) Temperature bulb electrically transmits the fluid temperature to the indicator on the
maintenance panel.

(6) Cooler Bypass Valve.
(a) Located between the return port and the supply port of the reservoir.
(b) When the return pressure to the cooler exceeds supply pressure to the pump the fluid will
bypass the cooler. This will happen if the cooler became clogged or the fluid is thick
(high viscosity) which will take increased amount of pressure to push the fluid through the

cooler during cold weather.

1. Relief valve opens at 25 Pounds per Square Inch Differential (PSID) to full open to
allow fluid to bypass the cooler.

2. Relief valve closes at 20 PSID and allows fluid to enter the cooler.
(7) Linear Variable Differential Transducer (LVDT).
(a) Located in the center of the reservoir, inside the visual level indicator.

(b) Indicates level of fluid inside the reservoir based on the position of the floating piston that
divides the fluid from the air

(c) Transmits fluid level reading to the indicator on the maintenance panel.

(8) Bleed Relief Valve.

(a) Located it the top of the reservoir where the air collects from the self bleeding feature of
the system.

(b) Provides two purposes:
1. Manually operated to bleed air from the reservoir.

2. Protects the reservoir against over-pressurization.
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