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Spray Characteristics of Gas-centered
Swirl Coaxial(GCSC) Injector in High Pressure Condition

Jonggyu Kim* - Yeoung-Min Han* - Taewon Bae*
Hwan-Seok Choi* - Youngbin Yoon**

ABSTRACT

The GCSC injectors studied in this paper are those applied to the combustion chamber of
staged combustion engines. Liquid fuel is injected through tangential holes along the outer wall
of the GCSC injector forming a swirling sheet and oxygen rich gas generated by a preburner
enters axially through the center orifice of the injector to form a gaseous jet. The spray
characteristics of GCSC injectors under ambient/high pressure conditions and the effect of recess
on spray characteristics have been examined in this paper. These results are expected to be used

as fundamental data to develop of a staged combustion engine.
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Fig. 1 Schematic of GCSC Injector

Table 1. Dimensions of GSCS injector

[mm]
i 53 Gas diplet orifice
lameter

dg 6 Gas nozzle diameter
do 8 Outer nozzle diameter
N Liquid inlet tangential
dinj 0.7 hole diameter
deap 0.5 Gap height

L 6,9, 12, 15 Recess length

Linj 41.5 GCSC length
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Table 2. Test Conditions of GCSC Injector

. Hot Cold
Unit =4 =4
71 A F g/s 201.7 201.7
MR bar 9.0 9.7
ANAREUy) | m/s 105.4 105.4
ANAL=(py) | kg/m’ | 677 67.7
KA g/s 59 69.4
SRR bar 10.7 10.8
N A F<:(UY) m/s 37.1 31.7
WAL= (p) | kg/m’ 728 997
2
MFR ( Py U‘; J 0.752
U
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Fig. 2 Spray Images of GCSC Injectors (Ambient
pressure & liquid only)

Fig. 3 Spray Images of GCSC Injectors (Ambient /
High Pressure / No Gas)
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