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ABSTRACT

Pintle injector is the most suitable injector for thrust control because it can control the area
of propellant injection. Accordingly, the combustion test of multiple hole pintle injector and
continuous type pintle injector was carried out in this paper using liquid oxygen and gas
methane. The combustion performance of the two pintles was verified with the characteristic
speed efficiency, and the experimental results were compared according to the O/F and
combustion chamber pressure and under similar conditions. The efficiency of the multi hole
pintle was generally somewhat higher than continuous pintle when pintle opening distance(the
area of dispensing oxidizer) was in a 100% thrust condition.
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Fig. 1. Recirculation zone of pintle injector
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Table 1. Specifications of a 500N engine

Vacuum thrust (N) 500
O/F 3.8

Chamber pressure (bar) 20
Total propellant mass flow rate (g/s) 177.3
LOx mass flow rate (g/s) 1379
GCH4 mass flow rate (g/s) 39.4
Throttling ratio 4 :1

Micrometer
Coupler
Pintle Rod
LOx

Liguid
Injection Part

GCH,

Gas

Injection Part 53N
—— Annular Gap

Pintle Tip—/

Fig. 2. Geometry of movable pintle injector
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Table 2. Specifications of pintle tip

Multi hole type pintle tip |Continuous type pintle tip
z, 0.4 mm Dy, 2 mm
o 1 mm D, 5 mm
7, 4 mm D, p 8 mm
R, 3 mm D, 0.2 mm
Dy, 3.5 mm Op 2.25 mm
O 1.25 mm Oomn 0.5 mm
s 0.5 mm Ly, 3 mm
D, 6 mm
Orp 2.25 mm
Ounn 0.5 mm
Ly, 3 mm
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