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Comparison of Dynamic Pressure Data in Hot-firing Tests
of Liquid Rocket Engine Gas Generators

Seongmin Joo* - Hyeonjun Kim* - Byoungjik Lim* - Jonggyu Kim* - Hwanseok Choi*

ABSTRACT

In this study, a comparison of dynamic pressure data measured in hot-firing tests of liquid rocket
engine gas generators with different types of dynamic pressure sensors is presented. The dynamic
pressure sensors of different types and manufacturers have exhibited different dynamic pressure due
to the influence of thermal shock. However, for the characteristic frequencies and RMS(root mean
square) values which are important factors for the analysis of combustion instability, the differences

between sensors have been found to be negligible.
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Table 1 Information of Combustion Tests
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Table 2 Information of Dynamic Pressure Sensors

Manufac- | Operatin
Type ture TeI:np. [°Cg]
Sensor 1 ICpP A -196 to 100
Sensor 2 | Charge B -196 to 350
Sensor 3 Icp A -73 to 135

Table 3 Information of Dynamic Pressure Sensor in

Test 1 Test 2
Hardware GG #1 GG #2
Combustion Time 20 [sec]
Ignition Type Gas Torch
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Test 1, 2
Sensor ID Test 1 ‘ Test 2
FGGOIC Sensor 1
FGGOIC2 Sensor 1 |  Sensor 2
FGGFRing Sensor 3
LHEtH|

Fig 1 Configuration of Dynamic Pressure Sensor in
Test 1 and 2
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(@) Dynamic Pressure Plot with Raw Data(Left: Test 1 , Right: Test 2)
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(b) Dynamic Pressure Plot with Filtered Data(Left: Test 1, Right: Test 2)
' Sensor 1 [—FGGOIC 10° Sensor 1 [—FGGOIC
1o Soar 3 :mi?r‘f.;‘ 10 Somor 3 | —rcrting
10° 10°
e T 4o
3 i
51 gw.z
& ,,,§1o‘
s 5, 4
gw e
10 10|
109 ] 10°]
107! s . | L L L 10" 7000 7000 3000 4000 5000 600 7000 G000 8000 10000
1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 Frequency [Hz]
Frequency [Hz]

(¢) Dynamic Pressure Plot with Power Spectrum Data in Steady Combustion Region(Left: Test 1, Right: Test 2)
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(d) Dynamic Pressure Plot with Waterfall Data(Upper: Test 1, Bottom: Test 2)

Fig 2 Comparison of Dynamic Pressure Data in Test 1 and 2
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Fig 3 Results of Thermal Shock Test[5]

Table 4 Mean RMS and Characteristic Frequencies of
FGGOIC2 in Steady Combustion Region

Mean RMS Characteristic
[bar] Frequency [Hz]
Test 1 0.844 4112
Test 2 0.886 4237
Error [%] 4.77 2.95
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