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ABSTRACT

Numerical simulations of the hot gas valve with a pintle have been conducted in order to
investigate the effect of numerical methods and computational domains. The grid sensitivity is checked
by varying the grid number from 100,000 to 1,700,000. The existence of ambient region doesn’t make
the significant differences of the flow-field and the temperature distribution. Three turbulence models
are adopted to figure out its influence on the thrust and temperature distribution: Spallart-Allmaras,
RNG k-¢, k-w SST. The thrusts of the hot gas valve are almost same in all cases of the simulation,
however, there are about 5% difference in the temperature distribution. With the ambient region, the

difference are observed in the temperature distribution with respect to the number of grids.
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Fig. 2 Schematic of hot gas valve.

Fig. 3 Grid of valve without far-field(case 1).
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Fig. 4 Grid of valve with far-field(case 2).

Table 1. Properties of material.

Properties Rhenium C/SiC
Density
5 21030 2650
(kg/m”)
Specific Heat
199 700
(J/keg-K)
Thermal
conductivity 39.6 135
(W/m-K)
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Table 2. Result of grid test.

Grid Thrust | Rhenium | Pintlehead
(kN) nozzle (K) (K)
100,000 0.71 1655.0 22485
200,000 0.71 1670.6 2240.0
400,000 0.71 1688.6 2215.0
1,000,000 0.71 1688.2 2188.4
1,700,000 0.71 1688.5 2167.1
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