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Cryogenic Jet Injection Test Using Liquid Nitrogen

Seongho Cho* - Taeock Khil* - Gujeong Park* - Youngbin Yoon**'

ABSTRACT

Cold flow injection test was conducted to investigate the characteristics of cryogenic liquid nitrogen
jet at sub to supercritical condition. Single jet injector element was installed in high pressure chamber
to investigate the effect of ambient pressure around the jet, injector geometry and flow conditions.
Experimental results showed obvious differences between jet characteristics under subcritical and

supercritical condition. Effect of injector inlet shape also was investigated.
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Fig. 1 P&ID of Cryogenic Fluid Feeding System
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Fig. 2 Schematic of Backlight Imaging
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Table 1 Injector Geometry

Inner diameter (mm) Inlet shape | L/d
2 round 20
2 sharp 20
2 sharp 5

Table 2 Flow Condition

Flow condition Range
c (bar) 1 10, 20, 30, 40
P (bar) 4,6, 8 2,4, 6
Tinjectant (K) 90"’125
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a) d =2 mm, b) d =2 mm, c)d=2mm,
round inlet, sharp inlet, sharp inlet,
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Fig. 3 Fluctuation of the Jet at Pc = 1 bar
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(a) whole image (b) magnified image

Fig. 4 Image of Cryogenic Jet, AP = 4 bar
(a) left : Pc =1 bar, right : Pc = 40 bar
(b) upper : Pc = 1 bar, lower : Pc = 40 bar

—B— d=2mm, round edge, Lid=20
——A—— d=2mm, sharp edge, L/d=5
——v— d=2mm,sharp edge, Lid=20

(@ Pc = 20 bar

—@— d=2mm, round edge, L/d=20
——4A—— d=2mm, sharp edge, L/d=5
——v— d=2mm,sharp edge, Lid=20
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——— Pc=10bar
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(@) d = 2 mm, round inlet, L/d = 20

—@— Pc=10bar
—A— Pc=20bar
—v— Pc=30bar
3k ——(— Pc=40bar

(o) d =2 mm, sharp inlet, L/d = 5
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——A—— Pc=20bar
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(¢) d =2 mm, sharp inlet, L/d = 20
Fig. 6 Jet Core Width for each Injector, AP = 2 bar

1 2 x;d 4 5
33 e Al o] 4z wish
(0) Po = 40 bar G ZAT AE AFe ZogRE, ofFo
Fig. 5 Jet Core Width for each Chamber Pressure, Gts ALtete] Fig. 70l4 2 ARE oA
AP = 2 bar A1k wlastR. FAZIA o BEARRA €

— 599 —



WEnE F7hgl el 9 Sazte
A 7k, WERIZE 004 o9l B
Zto] Aol QReA FAT,

dot ol
SN

25 mm, Lid = 200 (Chehroudi)
N2 into N2, d = 0.25 mm, Lid = 200 (Ghehroudi)
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Fig. 7 Jet Core Spreading Angle
(compared with the results of Chehroudi et al.[1])
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