Back-Up HC-144 Hydraulic System

Team FLY: 1/c Early, 1/c Cajigas, 1/c Marchalonis, and 1/c Garrett
Project Advisor: CDR Govertsen A\ 788
Project Sponsor: Air Station Cape Cod Nraum

Prototype of Design Solution

PrOJeCt ObJeCtlve The prototype simulates the back-up hydraulic
The objective of this project Is to design a back-up system’s Integration Into the existing hydraulic
hydraulic system for the HC-144’s cargo ramp, that system. It includes a manual hydraulic pump,
allows flight crews to raise the ramp In the event of a electric pump, directional control valve, manual
hydraulic fatllure. Flight crews are not trained to land pump mount, and quick disconnects.
with the ramp down. The proposed design utilizes a
manual hydraulic pump connected to the existing Pr()t()type Performance
Customer Needs system. - Module Outlets uid Dreinage From The prototype was tested under various loads to
Top customer needs provided by Cape ' ol ST pumps determine the functionality of the proposed backup
Cod and ALC are summarized below: s L s p @/15’ system. Overall pressure, transient pressure, and
i1 .9 @ merm  flowrate were tested. It was determined that the back
1. Reliability o 4 ] A &3 /</ e Up system will not exceed the 3000 psi constraint o.f
2. Durability Ny RREENAIE ale the HC-144 CASA. The tested values are as follows:
| ol el ey » At 421 pounds of weight, the pressure was 115 psi
3. Instillation Fit Suction | vaie ; flal ST with a max transient pressure of 140 psi.
Quick | ! Return Pressure ¥ - . i ]
" clease | 4 " Filter Switches e ure Ouic * 1 minute to raise the ramp with 103 actuations.
4. Intuitive Controls § R T ressure Quic P
5. Simple PMS Suction and Pressure quick release \ L L ;Futer\ o ey From Services
6. 30 Year Lifespan | Alrcraft System Constraints LR T T Tesenice
7. Light Weight » System operating pressure is 3000 psi 3 somin
8 C S » Ramp weighs 423 Ib T ——
- Lompact >ize * Flowrateis 7 L/min
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Diagram of Hydraulic system with proposed design

p— Alrcraft v. Prototype

The prototype was designed to accurately represent the
HC-144 cargo ramp. There are some modifications that
need to be made for Installation into the aircraft:

* Integrate into hydraulic manifold ot ’
N,  Route hard lines through fuselage e o, P

\ : : ' ‘ The Prototype '
Mount For the Manual Pump & Mount Connection pOIﬂtS‘% manual pump yP
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