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Nozzle flows of the missile launching under water

WANG Xiao-hong', CHEN Yrliang',

LI Qian’, LIU Chang- jiang’

(1. Dept. of Thermal Science and Energy Engineering,
China Univ. of Science and Technology, Hefei 230026, China;
2. Beijing Inst. of Aerodynamic Beijing 100074, China)

Abstract:

there are power law relations for the obstruction mass flows AQand the obstruction interval At with the throat area A, of nozzle:

oAt arocal’

(pr+ Pog)] /R "™ when only changing the depth H

. and with the difference between the stagnant pressure p, and the local static pressure:

A simple model was proposed to study the flows in the Laval nozzle under water. Numerical simulations show that

AQ

AQandAt o= { [ po-

. It is reasonable that the obstruction is stronger when increasing the

depth 1 . Nevertheless. the obstruction can be decreased by decreasing the throat area A, or increasing ratio of exit to throat areas

A/ A, or increasing stagnant pressure pg .
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Fig. 1 Pressure in the air bubble as a function
of time ¢ for different throat areas
A, of the Laval nozzle
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Fig.2 Obstruction with the throat area A, of the Laval nozzle for different cases
Circle corresponds to H= 40 m. A/ 4= 4.5, Diamond corresponds to = 80 m. 4,/ A,= 3.424 4, square corresponds to H= 100 m,
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Fig. 3 Obstruction with the ratio of the exit to the throat areaA,/ A, of the Laval nozzle for the different cases
Circle corresponds to H= 40m, A,= 0.06 m:, Diamond corresponds to H = 60 m,

A=0.1 m*, square corresponds to H= 80m. A= 0. 125 6 m*
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Fig. 4 Obstruction with the depth H of the Laval nozzle under the water surface for the different cases
Circle corresponds to A= 0. 08 m>, A/ A = 4.0, Diamond corresponds to

A=0.1256 m>, A p/ A= 3.424 4, square corresponds to A,= 0.2 m’, A WA= 2.0
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Fig. 5 Obstruction with the stagnant pressure p, of the gas at the inlet of the Laval nozzle for the different cases
Circle corresponds to H,= 80 m, 4 ,= 0. 1256m* and A bl A= 3. 4244, square corresponds toff = 100 m. A ,= 0.2 m* and 4 WA =4.0
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