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Abstract The nucleator nozzle plays an important role in promoting the rapid nucleation, crystallization, and snow formation
process of droplets of artificial snow. In order to study the gas-liquid two-phase flow process inside the nucleator nozzle and its
influence on atomization behavior, a visual experimental platform was designed in the paper. The results show that there is two-
phase annular flow inside the nucleator nozzle, and a continuous hollow cone spray field is formed external. As the gas-liquid
pressure ratio (@cL ) increases, interface disturbance waves gradually disappear at the gas-liquid interface of the internal flow. As the
air core occupies more space, the liquid film thickness gradually decreases and becomes uniform and stable, and the atomization
efficiency and quality are significantly improved. When the @cL increased from 20% to 67%, the uniformity and stability of droplet
distribution increased by 17% and 60%, respectively. This work can provide important guidance for the structural design of high-

performance atomization components.
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Fig.1 Performance testing system for gas-liquid atomization

nozzle
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Fig.2 Visualized structure of nucleator nozzle
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Fig.3 Internal flow patterns at different gas-liquid pressure ratio
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Fig.4 Spray patterns at different gas-liquid pressure

2.3 E4FM

Kl 5 B A [ERBORH RHAE BATRE DL HAZAK .
Hr, Diov Dso Fl Doo Fam/INT% R ks (1) A4 #1
BB A BT ORI 10%. S0%H1 90%. 5T
YJHE4E (SMD, sauter mean diameter) s&PFA/ T HE
W 55 1t RIS 32 A8 A Pk B A, B S 5 5L Bt
K HAMFER IR ERIA R BEAS, RN Dy, H
Bl 5 Ar%En, SMD B ek g 3G i v gk,
WG TP, XRENMEE Dol IIGR, K3
B A AL B AR R, TRE IS N R
VRN, FERs A ER T, I ) i R 2,
TERCE/NRR . 24 Do 2 —EMH, R IEH]
THREZE I AR R BT DA R B HORIRAS 4k 4k
WK dor, RTIRARBAEEHE RS . Hk, B
ff dgL N 20%, SMD AT LREFTE 31.38 pum, X
BEWERTHREANTRSZMERE, TS HIAS
AR ARR 2% 1) B8 BRI © Do A1 Do [P35 5 SMD
FHIE], 1M1 Dso BEFE ®ar IS/ 5 1ZHT 1S K .
TEME Z5 (1) N e, BT ol SR E A, 0 ok =
THRAT, IR 8] R AR R SR AR AN T B 5
KA AARGE, ERMRHE BRI EA A
ANF. FRIE EAR R AR IR 7 B — P AR .

B 5 TEKSEALTREREELRE
Fig.5 Variation of droplet size at different gas-liquid
pressure ratio
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Fig.8 Variation of spray cone angle and CV at different
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