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Combustion Experiment Measurement Uncertainty for Hybrid Rocket
Motor

Soo-Jong Kim*, Hee-Jang Moon** and Jin-Kon Kim**

ABSTRACT

In this study, the measurement uncertainty of combustion experimental system and

experimental parameters for hybrid rocket were evaluated by B type evaluation method.

The measurement uncertainty of all experimental parameters was lower than 3%. The
highest value of expanded uncertainty was characteristic velocity efficiency with 2.83%

and the expanded uncertainty of regression rate which is the design and performance
parameter was indicated to 0.03%. These results shown that the reliability of hybrid
combustion system was located within allowed limits.
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Table 1. SIO|EE[E A MEHO| AIBE FH7|7|19 At
v Error(%)
easurement Measurement devices Manufacturer / Model
parameter Sensor DAQ
(read/offset)
A Load-cell CAS / BCA-30L 0.03 0.54/0.5
Force .54/0.
Transmitter CAS / LCT-1420 0.025
Fuel mass(m) Electronic scale SETRA / EL-2000S 0.02 -
- SPONSLER /
| fl r i 1
Oxidizer vo;me ow rate Turbine flow meter SP3/8-CB-PH7-A-4X 0.54/0.55
(Vor) Transmitter SPONSLER / SP712-2 0.3
Oxidizer temperature Thermo couple K-type 04
(at upstream of the orifice) 0.54/0.55
(T,,) Convertor Shinho systems / PRI-3000 0.2
Oxidizer pressure
(at upstream of the orifice) | Pressure transducer ROSEMOUNT / 3051S 0.15 | 0.54/0.55
(P();I?)
Chamber pressure Pressure transducer Kistler / 6061B 0.5 060038
(P) Amplifier Kistler / 5015A 05 o
DAQ board / Module National Instrug;r;ts / NI-9203, ,
Data acquisition device
Terminal block / Chassis cDAQ-9172
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. . . — c 0 C 0
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_ 7,. 051 1.03 - 002 0.03
D 1)1 —
. P, 045 0.91 G, 082 1.64
m,, | 1]1]1 .
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