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Abstract: This paper discusses the HY-1A rocket, an innovation in catalyst seeding technology. We compare the HY-1A rocket
with traditional rockets which are used for rain enhancement or hail suppression. With the HY-1A rocket, the linear seeding mode
of the catalyst is replaced by a spatial seeding mode. The diffusion of the catalyst which is released using the linear seeding mode
and spatial seeding mode were approximated as linear source diffusion and instantaneous point source diffusion, from the HY-1A
and traditional rockets, respectively. Based on the analytical solution formula of the two diffusion modes, the radius of effective
region by catalyst diffusion and the volume of the effective region resulting from the two kinds of seeding modes were estimated.
When comparing a given threshold of concentration, the volume of the effective region as a result of the catalyst diffusion by
spatial seeding was 3.6-7.2 times greater, and the effective region from spatial seeding was larger for longer, than from linear
seeding. A rocket with linear seeding mode or spatial seeding mode could apply different seeding objects, and subsequently we
could improve and optimize rocket seeding techniques.

Keywords: seeding technology of catalyst, linear seeding, spatial seeding, effective region by catalyst diffusion
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Fig. 1 A comparison of linear seeding mode and spatial
seeding mode
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Table 1 The radius of linear seeding effective diffusion

region corresponding to different concentration thresholds
and their changes with time
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(g=10"4/m®) (g=10°4/m*)

FHiEl/s  k.=k,=35m%s k,=ky=70 m%s k.=k,=35 m*’s k,=k,=70 m*/s

600 252.253 262.7523 400.4250 512.3045
1200 262.7523 147.0673 512.3045 639.1112
1800 229.0623 585.3164 714.5050
2400 147.0673 639.1112 764.2177
3000 680.9690 797.6940
3600 714.5050 819.5662
5400 782.6304 837.2583
7200 819.5662 802.9228
9000 836.0804 724.3586

10800 837.2583 594.9490
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Fig. 2 Seeding cross section profile of single-row bullets
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Table 2 The radius of spatial seeding effective diffusion
region corresponding to different concentration thresholds
and their changes with time

RELFT BEBREFE/m HELFY BERREFE/m

(g=10*t/m®) (g=10°4/m*)

FHiEl/s ky=k,=35m%s ky=k,=70 m%/s k,=k,=35m%s k,=k,=70 m*/s

600 314.9720 374.4200 404.5735 518.7823
1200 374.4200 404.8850 518.7823 649.4778
1800 398.9948 379.1050 593.8131 728.3920
2400 404.8850 308.1661 649.4778 781.5020
3000 397.5610 158.0748 693.1209 818.3590
3600 379.1051 728.3920 843.6609
5400 249.6300 801.6025 872.4184
7200 843.6609 851.3724
9000 865.5196 790.4954
10800 872.4184 688.6140
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Table 3 The duration of effective diffusion region corresponding to different concentration thresholds resulting from
different seeding modes
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