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An Analysis on Spray Behavior of Liquid-thruster Injector
through Pseudo-3D Distribution Measurement

Jin Seok Kim* - Hun Jung* - Jeong Soo Kim** - Sungcho Kim**

ABSTRACT

Atomization characteristics and spatial distribution of the spray emanating from an injector of
liquid-propellant thruster are investigated by using dual-mode phase Doppler anemometry (DPDA).
Spray characteristic parameters such as the mean velocity, Sauter mean diameter (SMD), and velocity
fluctuation are measured at various locations along the spray axis as well as on the radial direction.
Those data are quantified in radial profile and also used to scrutinize the correlation between diameter
and turbulence intensity of spray droplets. For the better visual grasp, dynamic behavior of spray
droplets along the spray stream is presented through the velocity vectors projected on the plane of

geometric axis of nozzle orifice and radial coordinate.
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Fig. 1 Configuration of the Injector used in the
Experiment

Table 1. Physical Properties of HO and NoH,

Meling | Boling | Density | Viscosiy %:;gﬁ
Point (K | Point [K] [g/mi] [cP] Nl
HO | 2732 3732 1.00 089 | 720x10°
NeH: | 2740 387.0 1.01 090 66.7x10°
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Fig. 2 Schematic Diagram of Data Acquisition for
DPDA
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Table 2. Number of Data Acquired within 100 ms
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Fig. 7 Dynamic Behavior and SMD Variation of
Droplets along the Injector-spray Stream
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