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ABSTRACT

In this paper, the variable pintle injector controls the flow rate by adjusting the area of the pintle
orifice and the annulus ring while the piston sleeve moves. The variable pintle injector heads of the
servo valve and spring damper method was designed and manufacture with the same design
specification. It was partially made of polycarbonate material to verify the operating performance. The
varialbe pintle injector head consists of pintle, piston sleeve, spring, stopper, head case and various
gaskets, and cold flow test will be conducted to verify the operating performance. In the cold flow
test, it was confirmed that the design flow rate and the ability to maintain an appropriate differential
pressure for flow changes based on thrust. This paper describes the configuration of variable pintle

injectors of servo valve and spring damper, operation mechanisms and cold flow test results.
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BF : blockage factor 71 MEE AHF3AH3]. ©]F TRW(Thompson
DR : diameter Ratio Ramo Wooldridge Inc.)oll A 25F¢] ©&3la A
D, : chamber diameter g F3A 2RO 504 Fol dE HE HAF
D, : pintle diameter 7] AW pdety eEdx Y, FEEFEH,
H,, : 1% row orifice height g 5 A SerigHe dE W, d4a4d
H,, 2 2" yow orifice height Fd T TEE FA A7 FREHIS AE
L : skip distance EAIE A8 WL dREE %6 ~ 9%,
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Table 1. Specification of pintle injector.

Parameters Valve
Propellants Water
Total momentum ratio 0.96
Blockage factor 58%
Flow rate(LOx/Fuel) 6.16 / 2.2
Design pressure drop 5 bar
Orifice number 22
Stroke distance 16.75 mm
Pintle diameter 36 mm
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Fig. 3 Area ratio change by piston sleeve.
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Fig. 6 Schematic diagram of cold flow test facility.

Fig. 7 Spring damper type (left) and servo valve type

(right).
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Fig. 12 Result of the cold flow test of spring
damper type.
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Table 2. Result of the cold flow test of Servo valve type pintle injector.
Flow rate [%] 20 30 40 50 60 70 80 90 100
Sleeve stroke [mm] 5.97 6.8 8.53 9.32 1099 | 12,67 | 13.47 | 15.13 16.74
- . [lpm] 99.96 | 152.04 | 200.70 | 251.35 | 296.71 | 355.73 | 400.23 | 451.47 | 501.66
OW rate

[kg/s] 1.67 2.53 3.35 4.19 495 5.93 6.67 7.52 8.36

Pressure | P_oxidizer | 6.46 6.23 412 441 4.78 491 5.25 5.61 712
[bar] P_fuel 3.68 4.03 3.61 4.05 4.72 5.02 5.39 5.61 6.23
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Fig. 15 Result of the cold flow test of servo valve
type.
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