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Design for Spin/Stall Recovery Parachute System of Turbo-prop

Airplane
Dong-Hun Lee*, Byung-Chan Nho*, Myung-Kag Kang*, Gyeong Woo Kang* and Ju-Ha Lee*

ABSTRACT

This paper deals with Spin/Stall Recovery Parachute System from design to ground
taxiing stage which would be deployed on the high speed taxi of turbo-prop airplane. In
detail design phase, design parameters- riser length, parachute type, size, porosity,
parachute canopy filling time, and deployment method- were considered based on the
analytical disciplines such as aerodynamics, structures, and stability & control. Before the
installation of Spin/Stall Recovery System of turbo-prop airplane, all control functions of
this system were validated by the SBTB(System Breakout Test Box) in the laboratory. SBTB
was used to confirm if it can detect faults, and simulate the firing of pyrotechnic devices
that control the deployment and jettison of it. Once confirmed normal operation,
deployment of parachute on the high speed taxiing were performed.
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Table 1. Recovery Parachute Systems for Spin Recovery[3]
Deployment Parach
. Weight P y. Riser length Parachutre Deployment
Aircraft velocity .
(Ibs) ute diameter Ls (ft) type method
(Kts)
Do (ft)
DC-9 108,000 210 24 136 Ribbon Motar
T-38 11,000 185 24.8 45 Ribbon Drogue
F-105 50,000 200 21 45 Ringslot Drogue
F-14 53,000 185 26 74 Ribbon Motar
S-3A 42 500 140 28 47 Ribbon Motar
F-16 20,000 188 28 50 Ribbon Motar
F-5E 15,000 185 24.8 45 Ribbon Motar
F-17 22,000 188 26 76 Ribbon Motar
KC-100 3,600 140 9.8 1.4 Ribbon Rocket
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Fig. 1. Conical Parachute Configuration[3]
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Table 2. Ht&t4F MA H=
Parachute design factor
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Reference area(ft?) 76.20
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Drag coefficient 0.55
Riser length ratio 1.16
Shock factor 1.3
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3.2.1 Rocket Motor & Igniter

Rocket Motor®} Igniter= 247 BTN
e 9%S dF= 8424 Vulcan Systems
Abell Al 578 A At e 1 5 27HE A et

= i &
TEE &
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1 ZA¥} Table 49} Fig. 7914 R+ A 2ol
Yo FH& ok 98lbs, HAFE oF 1251bsE I
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Table 4. Firing Test Result
Average | Total
Sample Peal;lk;[;k;rust Thrust | Impulse
(Ibs) (Ib-sec)
1 1244 97.9 220.2
2 125.8 99.8 2194

LOT No. 100411 TRM-225 Rocket Motor

Thrust(lbs)

L

Burn time (sec)

Fig. 7 Rocket Motor Firing Test Result
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Table 5. Load test results

P
yro Lock Cutter Screw
Sample Screw Failure
Failure Load
Load(lbs)
(Ibs)
1248 1834
1204 1875
3 1231 1854
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