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Design and Application of Emergency Blockage System for
Engine Part at IPPT and SQT

Seong-Up Ha* Joong-Youp Lee**, Tae-Kyu Jung** and SangYeop Han****

ABSTRACT

A vertical hot-firing test facility was established to carry out the IPPT(Integrated Propulsion
Performance Test) and SQT(Stage Qualification Test) of KSR-IlI(Korea Sounding Rocket-IiI). The
components for actual launcher were mostly used, hence these tests were carried out under the
condition of relatively lower safety margin. To perform hot-firing tests with the maximum safety,
an engine emergency blockage system was investigated and applied. An emergency blockage
system using combustion chamber pressures and acceleration signals was set up to monitor
ignition delay and fail, flame out, propellant feeding status, unstable combustion and excessive
structural vibration. With such a system, the test safety could be secured by rapid judgement and
follow-up measures, which made IPPT and SQT be safely completed.
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Table 1. Emergency Blockage Application Example for 55 Second Combustion Test
Sensors
for Decision condition
emergency
blockage
purpose : monitor combustion instabilities and excessive vibration of engine
Emergency blockage ) sampling rate : 20,000 times / second
based on acceleration |threshold : over 100 g
sensors  |sampling time : 1000 times (0.05 sec.)
measuring vibration validity T over 40 times
monitor time : from 11.50 to 65.6 sec. (Test Time)
Emergency Blockage purpose : monitor ignition fail, extinguish and excessive pressure condition
i sampling rate : 50 Hz
based on static pressure |threshold : over 245 psia, under 150 psia
measuring combustion sensors  |sampling time : 0.1 sec )
validity : sustain conditions during 0.1 sec.
chamber pressure monitor time  : from 11.50 to 65.6 sec. (Test time)
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Table 2. Time Sequences of Fig. 5 and Fig. 7

Fig. 5 Fig. 7
1 |Monitoring Starts 11.40
2 [Detect Emergency Condition 11.45 46.05
3 |Valve Closing Command Engage 11.50 46.18
4 |Valves Are Closed 11.61 46.33
5 |Combustion Ends 12.90 46.55
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