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Effect of injection temperatures and pressures on supercritical jet characteristics

Hiroshi Terashima and Mitsuo Koshi (Univ. of Tokyo)

ABSTRACT

Two-dimensional planar nitrogen jets under supercritical pressures are simulated in order to clarify its unique characteristics. The present

study covers two supercritical pressures of 4 MPa and 8 MPa and three jet temperatures between a cryogenic jet of about 80 K and a warmer

jet of 133 K. A unique characteristic is found in both the mean temperature and the temperature fluctuation distributions only in case of

a near-critical pressure of 4 MPa and a cryogenic jet of 80 K. The specific heat distributions clearly explain the generation of the unique

temperature distributions, i.e., slower increase of jet temperature and relatively weak fluctuation of temperature in the downstream region.

The other conditions, including a low-temperature jet of 126 K, show no major differences.
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2. Numerical method
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3. Results and Discussions
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Figure 1: Profiles of the advection of a contact disconti—

nuity.
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Figure 2: Schematic of a two—dimensional jet problem.
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Table 1: Conditions for 4 MPa case.

pjer k&/m?  u; m/s  Tj K Re X10°
800 20 82.1 1.2
v
400 20 2 126.9 3.6
200 40 132.9 4.5

Table 2: Conditions for 8 MPa case.

pier kg/m®  uje m/s  Tjy K Re X10°
800 20 85.0 1.2
v
400 20 2 141.2 3.3
200 40 174.6 1.8

Flow structures
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(a) pjer =800 kg/m®

(¢) pjer =200 kg/m?

Figure 3: Instantaneous density distributions. 0 <

x/H < 40.
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Figure 4: Mean profiles on the centerline.
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Figure 6: Variation of ¢, as a function of temperature.
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8 MPa case
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(@) pjer =800 kg/m 3

(b) pjer =400 kg/m 3

(c) pjer =200 kg/m 3

Figure 7: Mean ¢, distributions. 0 < x/H < 40.

Fluctuation characteristics
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(b) Normalized temperature

Figure 8: Mean profiles on the centerline in case of 8
MPa.
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Figure 9: Mean ¢, profile on the centerline for 8 MPa.
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