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Effect of Injector Geometry on Cryogenic Jet Flow
Seongho Cho* Gujeong Park®, Taeock Khil* and Youngbin Yoon**

ABSTRACT

Characteristics of cryogenic single jet flow were investigated. Liquid nitrogen was
injected into a high-pressure chamber and formed single jet. Ambient condition around
jet was changed from subcritical to superctirical condition of nitrogen. Injector
geometries also were changed. A shape of the jet and core diameter were measured
by flow visualization technique, and core spreading angle was calculated. Flow
instability was found at atmospheric pressure condition. As ambient pressure
increased, core spreading angle was increased and maintained after certain pressure.
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Table 1. Combustion Chamber Pressure of
Liquid Rocket Engines

Engine | SSME | RD-170 | Vulcain | LE-7A
Pc(MPa) 18.9 25 1.4 12.1

Table 2. Critical Properties of Fluids

Fluid Oz N2 Ho RP1
P(MPa) 5.04 3.39 1.313 217
T(K) 154.6 126.2 33.2 662
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Fig. 5. Injector Design

Table 3. Injector Geometry Parameters

Injector Diameter(mm) | Inlet Shape L/d
2 round 20
2 sharp 20
2 sharp 5

Table 4. Flow Condition

Flow Condition
Pc(bar)
AP(bar) 4,

Tinjeclam(K)

Range
1 10, 20, 30, 40
6, 8 2,4, 6
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Fig. 6. Fluctuation of the Jet at Pc=1bar;
d=2mm, round inlet, L/d=20
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(b) d=2mm,
sharp inlet,
L/d=5

(c) d=2mm,
sharp inlet,
L/d=20

(a) d=2mm,
round inlet,
L/d=20

Fig. 7. Fluctuation of the Jet at Pc=1bar,
AP=4 bar
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Fig. 8. Image of Cryogenic Jet, AP=4bar
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(b) upper: Pc=1bar, lower: Pc=40bar
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