S F2F 83 20109 FASEH S =3 pp.61~65 2010 KSPE Spring Conference

R R s

Design and Implementation of Cold-Flow and Hot-Fire
Test Stand of a Cryogenic Propellant Injector Used in LRE

Dohun Kim* - Youngil Park** - Jaye Koo***

ABSTRACT

To research and develop a liquid rocket engine injector, it needs empirical studies about the
hydrodynamic and spray characteristics such as pressure drop, mixing and atomization. In this study,
the design and implementation of lab-scale cold-flow/hot fire test stand which can supply cryogenic
propellant and be controlled by time-critical LabVIEW cyclogram logic has been done. In order to
visualize the spray of a liquid-centered swirl coaxial injector in cryogenic condition, LN2-GN2
cold-flow test has been done, and combustor assembly and thrust bed for LOX-GCHy hot-fire test have

been fabricated.
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Table 1. Operating range of test stand
My | 038Kg/s | 1y ey | 0.15kg/s
op. time @ T;’Lliq‘max 20sec for LOX
P(’hﬁllow ‘ 17MPa Uﬂh,tot ‘ 17191 cm3
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Fig. 1 Schematic and figure of propellant feeding
system
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Fig. 2 Control diagram and target controller
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Fig. 4 Geometry of tested swirl-coaxial injector
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Table 3. Measured mean propellant spilling time

HZO—GNQ LN2-GN2

H>O 979.3msec LN 931.1msec

GN;, 120.1msec GN, 122.4msec
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Table 4. Test conditions

H>O Swirl Spray LN> Swirl Spray

Mo | 0208kg/s | myy | 0.177kg/s
Pimo | 3568MPa | F;rn, | 3.567MPa
Piine,mo | 3.501MPa | e, zn;, | 3.503MPa

Fig. 5 Comparison of HO and LN, swirl spray

Fig. 6 Comparison of HXO-GN. and LN>-GN swirl
—coaxial spray
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Table 5. Combustor geometry and specification

Dthroat q)1512 Dch @60
Lch 128mm Prh ,design 2MPa
Thrust g, | 50kgf Ignition Spark
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Fig. 7 Photo of fabricated combustor and
components of combustor assembly
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