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Table 1 Different nozzles and their design parameters

number of nozzles A/mm  B/mm number of nozzles A/mm  B/mm number of nozzles A/mm  B/mm
tril 0 86. 35 tri2 0 91.35 tri3 0 96. 35
tril -tix-1 1.00 85.12 tri2-tix-1 1.00 90. 05 tri3-tix-1 1.00 94.97
tril -tix-2 4.00 77.71 tri2-tix-2 4.00 86.13 tri3-tix-2 4.00 90. 84
tril -tix1 13.25 70.00 tri2-tix1 13.25 75.00 tri3-tix1 13.25 80.00
tril -tix2 30.00  70.00 tri2-tix2 30.00 75.00 tri3-tix2 30.00  80.00
tril -tix3 50.00  70.00 tri2-tix3 50.00  75.00 tri3-tix3 50.00  80.00
tril -tix4 70.00  70.00 tri2-tix4 70.00  75.00 i3 -tix4 70.00  80.00
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Fig.2 Thrust curves of nozzles with different shapes
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Table 2 Impulse coupling coefficient of different nozzles

number of nozzles C,/ 107°N- s- J!

number of nozzles C,/ 107°N- s- J!

number of nozzles €,/ 107°N- s- ]!

tril 26. 60 tri2 28.00 tri3 29.10
tril -tix-1 26.82 tri2-tix-1 27.83 tri3-tix-1 28.97
tril -tix-2 26.19 tri2-tix-2 27.78 tri3-tix-2 27.74
tril -tix1 38.70 tri2-tix1 28.40 tri3-tix1 28.10
tril -tix2 35.90 tri2-tix2 25.80 tri3-tix2 23.10
tril -tix3 23.90 tri2-tix3 18.20 tri3-tix3 19.20
tril -tix4 22.70 tri2-tix4 17.10 tri3-tix4 16.40
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Influence of linear nozzle structure on impulse coupling coefficient of laser thruster
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Abstract  The nozzle is one of the most important parts of a laser thruster. It can be designed with the focusing system together. It
can also be designed independently without considering the focusing system. For the latter case an ignition mode was set up with an auxil-
iary focusing system. By changing the parameters of the nozzle the relationship between the impulse coupling coefficient and two dimen-
sionless parameters the ratio of the head diameter to the exit diameter of the nozzle and the ratio of the nozzle length to the exit diameter
of the nozzle was obtained. The reasons why the parameters of nozzle structure affect the impulse coupling coefficient were explained. The
results show that the propulsion performance of the rotary trapezium nozzle is better than that of the column nozzle or the conical nozzle.
The highest impulse coupling coefficient was gained when the two ratios were about 0. 189 and 1 separately under the calculation condition
of this paper.
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